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1.0 INTRODUCTION

The Quality Assurance Project Plan (QAPP) presents in specific terms the policies,
organization, functions, and Quality Assurance/Quality Control (QA/QC)
requirements designed to achieve the data quality goals described in the approved
Sampling and Analysis Plan (SAP) for the project. This detailed QAPP, (1) has been
prepared for use by contractors who perform environmental services to ensure the
data are scientifically valid and defensible, and (2) establishes the analytical protocols
and documentation requirements to ensure the data are collected, reviewed, and
analyzed in a consistent manner. This QAPP and a site specific Field Sampling Plan
(FSP) shall constitute, by definition, an AFCEE Sampling and Analysis Plan (SAP).

The National Contingency Plan (NCP) spectfies circumstances under which a QAPP
is necessary for Comprehensive Environmental Response, Compensation, and
Liability Act (CERCLA) response actions. For cleanup actions at the remedial
investigation/feasibility study (RI/FS) stage, the NCP requires lead agents to develop
sampling and analysis plans which provide a process for obtaining data of sufficient
quality and quantity to satisfy data needs. Such sampling and analysis plans must
inciude a quality assurance project plan “which describes policy, organization, and
functional activities and the data quality objectives and measures necessary to achieve
adequate data for use in selecting the appropriate remedy.” 40 CFR 300.430

(b)(8)(i1).

The U.S. Environmental Protection Agency (EPA) QA policy requires a QAPP for
every monitoring and measurement project mandated or supported by the EPA
through regulations, contracts, or other formalized means not currently covered by
regulation. Guidelines followed in the preparation of this plan are set out in Interim
Guidelines and Specifications for Preparing Quality Assurance Project Plans (U.S.
EPA, 1983a) and U.S. EPA Region IX QAPP. Guidance for Preparing QAPPs for
Superfund Remedial Projects (U.S. EPA, 1989). Other documents that have been
referenced for this plan include Guidance for Conducting Remedial Investigations
and Feasibility Studies Under CERCLA, Interim Final (U.S. EPA, 1988), EPA
Requirements for Quality Assurance Project Plans for Environmental Data
Operations, Draft Final, EPA QA/R-5 (U.S. EPA, 1993), Compendium of Superfund
Field Operations Methods (U.S. EPA, 1987a); Data Quality Objectives Process for
Superfund, Interim Final Guidance (U.S. EPA, 1993); U'S. EPA Contract Laboratory
Program National Functional Guidelines for Inorganic Data Review (U.S. EPA.
1994). U.S. EPA Contract Laboratory Program National Functional Guidelines for
Organic Data Review (U.S. EPA, 1994), Test Methods for Evaluating Solid Waste,
Physical/Chemical Methods (U.S. EPA SW-846, Third Edition and its first and
second update), and the Handbook for Installation Restoration Program (IRDP)

Fiaal
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Remedial Investigations and Feasibility Studies (RI/FS) (Handbook), September
1993,

This QAPP is required reading for all staff participating in the work effort. The
QAPP shall be in the possession of the field teams and in the laboratories performing
all analytical methods. All contractors and subcontractors shall be required to comply
with the procedures documented in this QAPP in order to maintain comparability and
representativeness of the data produced.

Controlled distribution of the QAPP shall be implemented by the prime contractor to
ensure the current version is being used. A sequential numbering system shall be
used to identify controlled copies of the QAPP. Controlled copies shall be provided
to applicable Air Force managers, regulatory agencies, remedial project managers,
project managers, and QA coordinators. Whenever Air Force revisions are made or
addenda added to the QAPP, a document control system shall be put into place to
assure (1) all parties holding a controlled copy of the QAPP shall receive the
revisions/addenda and (2) outdated material is removed from circulation. The
document control system does not preclude making and using copies of the QAPP;
however, the holders of controlled copies are responsible for distributing additional
material to update any copies within theirr organizations. The distribution list for
controlled copies shall be maintained by the prime contractor.
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2.0 PROJECT DESCRIPTION
2.1 THE U.S. AIR FORCE INSTALLATION RESTORATION PROGRAM

The objective of the U.S. Air Force Installation Restoration Project (IRP) is to assess
past hazardous waste disposal and spill sites at U.S. Air Force installations and to
develop remedial actions consistent with the NCP for sites that pose a threat to human
health and welfare or the environment. This section presents information on the
program origins, objectives, and organization.

The 1976 Resource Conservation Recovery Act (RCRA) is one of the primary federal
laws governing the disposal of hazardous wastes. Sections 6001 and 6003 of RCRA
require federal agencies to comply with local and state environmental regulations and
provide information to the EPA concerning past disposal practices at federal sites.
RCRA Section 3012 requires state agencies to inventory past hazardous waste
disposal sites and provide information to the EPA concerning those sites.

In 1980, Congress enacted CERCLA (Superfund). CERCLA outhines the
responsibility for identifying and remediating contaminated sites in the United States
and its possessions. The CERCLA legislation identifies the EPA as the primary
policy and enforcement agency regarding contaminated sites.

The 1986 Superfund Amendments and Reauthorization Act (SARA) extends the
requirements of CERCLA and modifies CERCLA with respect to goals for
remediation and the steps that lead to the selection of a remedial process. Under
SARA, technologies that provide permanent removal or destruction of a contaminant
are preferable to action that only contains or isolates the contaminant. SARA also
provides for greater interaction with public and state agencies and extends the EPA’s
role in evaluating health risks associated with contamination. Under SARA, early
determination of Applicable or Relevant and Appropriate Requirements (ARARs) is
required, and the consideration of potential remediation alternatives 1s recommended
at the initiation of an RI/FS. SARA is the primary legislation governing remedial
action at past hazardous waste disposal sites.

Executive Order 12580, adopted in 1987, gave various federal agencies, including the
Department of Defense {(DOD), the responsibility to act as lead agencies for
conducting investigations and implementing remediation efforts when they are the
sole or co-contributor to contamination on or off their properties.

To ensure compliance with CERCLA, its regulations, and Executive Order 12580, the
DOD developed the IRP, under the Defense Environmental Restoration Program. to
identify potentially contaminated sites, investigate these sites, and evaluate and select
remedial actions for potentially contaminated facilities. The DOD issued the Defense
Environmental Quality Program Policy Memorandum (DEQPPM) 80-6 regarding the
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IRP program in June 1980, and implemented the policies outlined in this

memorandum in December 1980. The NCP was issued by EPA in 1980 to provide

guidance on a process by which (1) contaminant release could be reported,

(2) contamination could be identified and quantified, and (3) remedial actions could

be selected. The NCP descnibes the responsibility of federal and state governments
and those responsible for contaminant releases.

The DOD formally revised and expanded the existing IRP directives and amplified all
previous directives and memoranda concerning the IRP through DEQPPM 81-5,
dated 11 December 1981. The memorandum was implemented by a U.S. Air Force
message dated 21 January 1982.

The IRP is the DOD’s primary mechanism for response actions on U.S. Air Force
installations affected by the provisions of SARA. In November 1986, in response to
SARA and other EPA interim guidance, the U.S. Air Force modified the IRP to
provide for an RI/FS program. The IRP was modified so that RI/FS studies could be
conducted as parallel activities rather than serial activities. The program now
includes ARAR determinations, identification and screening of technologies, and
development of alternatives. The IRP may include multiple field activities and pilot
studies prior to a detailed final analysis of alternatives. Over the years, requirements
of the IRP have been developed and modified to ensure that DOD compliance with
federal laws, such as RCRA, NCP, CERCLA, and SARA. can be met.

2.2 PURPOSE AND SCOPE

The purpose, scope, and use of this work effort shall be briefly discussed in Section
2.2 of the FSP.

2.3 PROJECT BACKGROUND

A project background description, including (1) the locations of sites at the base or
facility, (2) a summary of the contamination history at each site and (3) the findings
from previous investigations shall be included in Section 2.3 and Section 2.4 of the
FSP.

2.4 PROJECT SCOPE AND OBJECTIVES

A summary of the objectives and the proposed work for each site shall be included in
Section 3.1, Section 3.2 and Section 3.3 of the FSP. The intended use of the data
acquired during this project. the data quality objective process and a discussion of
how the process specific decision rules were derived shall also be described in
Section 3.1 of the FSP. '
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3.0 PROJECT ORGANIZATION AND RESPONSIBILITY

The project organization and responsibility discussion including (1) a project
organizational chart identifying task managers and individuals responsible for
performance of the project, (2) a list of names of all key participants, including
organization names and telephone numbers for project, field, and laboratory QA
officers, (3) a description of the authority given to each key participant with an
emphasis on the authority of the key individuals to initiate and approve corrective
actions, and (4) the role of regulatory representatives shall be included in Section 4.0

of the FSP.

All contractors and subcontractors shall be identified and the scope of their
performance in the project shall be clearly defined. Subcontractors proposed to
provide backup services shall be identified. An organizational chart, a list of key
personnel, and the previously described descriptive text shall be included for each
subcontractor in Section 4.1 of the FSP.

Final
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4.0 QUALITY PROGRAM AND DATA QUALITY OBJECTIVES

Data Quality Objectives (DQOs) specify the data type, quality, quantity, and uses
needed to make decisions and are the basis for designing data collection activities.
The DQOs for the project are specified in the FSP in Section 3.1.

4.1 DATA CATEGORIES

The two general categories of data used by the Air Force Center for Environmental
Excellence (AFCEE) are defined as: (1) screening data and (2) definitive data.

Screening data are generated by rapid methods of analysis with less rigorous sample
preparation, calibration and/or QC requirements than are necessary to produce
definitive data. Sample preparation steps may be restricted to simple procedures such
as dilution with a solvent, instead of elaborate extraction/digestion and cleanup.
Screening data may provide analyte identification and quantitation, although the
quantitation may be relatively imprecise. Physical test methods, e.g., dissolved
oxygen measurements, temperature and pH measurements, moisture content,
turbidity, conductance, etc., have been designated by definition as screening methods
(see Section 6).

Screening methods shall be confirmed, as required in Section 3.2 of the FSP, by
analyses that generate definitive data. Confirmation samples shall be selected to
include both detected and nondetected results from the screening method.

Definitive data are generated using rigorous analytical methods (see Section 7), such
as approved EPA reference methods. The data can be generated in a mobile or off-
site laboratory. Data are analyte-specific, and both identification and quantitation are
confirmed. These methods have standardized QC and documentation requirements
(Sections 7 and 8). Definitive data are not restricted in their use unless quality
problems require data qualification.

4.2 PRECISION, ACCURACY, REPRESENTATIVENESS,
COMPLETENESS, AND COMPARABILITY

The basis for assessing each of these elements of data quality is discussed in the
following subsections. Precision and accuracy QC limits for each method and matrix
are identified in Sections 6 and 7. ’

4.2.1 Precision

Precision measures the reproducibility of measurements. 1t is strictly defined as the
degree of mutual agreement among independent measurements as the result of

Final

HAWPAFICARSWELLIQAPP'SEC-04 DOC 8/13/96 Recycled



AFCEE QAPP
Version 1.1
February 1996
Page 4-2
repeated application of the same process under similar conditions. Analytical
precision is the measurement of the variability associated with duplicate (two) or
replicate (more than two) analyses. AFCEE uses the laboratory control sample (LCS)
to determine the precision of the analytical method. If the recoveries of analytes in
the LCS are within established control limits, then precision is within limits. In this
case, the comparison is not between a sample and a duplicate sample analyzed in the
same batch, rather the comparison i1s between the sample and samples analyzed in
previous batches. Total precision is the measurement of the vanability associated
with the entire sampling and analysis process. It is determined by analysis of
duplicate or replicate field samples and measures variability introduced by both the
laboratory and field operations. Field duplicate samples and matrix duplicate spiked
samples shall be analyzed to assess field and analytical precision, and the precision
measurement is determined using the relative percent difference (RPD) between the
duplicate sample resuits. The formula for the calculation of precision is provided in
Table 4.2.1-1 as RPD. For replicate analyses, the relative standard deviation (RSD) is
determined. The formula for the calculation of RSD is provided in Table 4.2.1-1.

4.2.2 Accuracy

Accuracy is a statistical measurement of correctness and inciudes components of
random error (variability due to imprecision) and systemic error. It therefore reflects
the total error associated with a measurement. A measurement is accurate when the
value reported does not differ from the true value or known concentration of the spike
or standard. Analytical accuracy is measured by comparing the percent recovery of
analytes spiked into an LCS to a control limit. For volatile and semivolatile organic
compounds, surrogate compound recoveries are also used to assess accuracy and
method performance for each sample analyzed. Analysis of performance evaluation
(PE) samples shall also be used to provide additional information for assessing the
accuracy of the analytical data being produced.

Both accuracy and precision are calculated for each AFCEE analytical batch, and the
associated sample results are interpreted by considering these specific measurements.
The formula for calculation of accuracy is included in Table 4.2.1-1 as percent
recovery (%R) from pure and sample matrices.

4.2.3 Representativeness

Objectives for representativeness are defined for each sampling and analysis task and
are a function of the investigative objectives. Representativeness shall be achieved
through use of the standard field. sampling. and analytical procedures.
Representativeness is also determined by appropriate program design, with
consideration of elements such as proper well locations, drilling and installation
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procedures, and sampling locations. Decisions regarding sample/well/boring

locations and numbers and the statistical sampling design are documented in
Section 3.3 of the FSP.

4.2.4 Completeness

Completeness is calculated for the aggregation of data for each analyte measured for
any particular sampling event or other defined set of samples. Completeness is
calculated and reported for each method, matrix and analyte combination. The
number of valid results divided by the number of possible individual analyte results,
expressed as a percentage, determines the completeness of the data set. For
completeness requirements, valid results are all results not qualified with an “R” flag
(see Section 8 for an explanation of flagging criteria). The requirement for
completeness 1s 95 percent for aqueous samples and 90 percent for soil samples. For
any instances of samples that could not be analyzed for any reason (holding time
violations in which resampling and analysis were not possible, samples spilled or
broken, etc.), the numerator of this calculation becomes the number of valid results
minus the number of possible results not reported.

The formula for calculation of completeness is presented below:

) ber of valid G R flagged) resul

% completeness = .
’ P number of possible results

4.2.5 Comparability

Comparability is the confidence with which one data set can be compared to another
data set. The objective for this QA/QC program is to produce data with the greatest
possible degree of comparability. The number of matrices that are sampled and the
range of field conditions encountered are considered in determining comparability.
Comparability is achieved by using standard methods for sampling and analysis,
reporting data in standard units, normalizing results to standard conditions and using
standard and comprehensive reporting formats. Complete field documentation using
standardized data collection forms shall support the assessment of comparability.
Analysis of performance evaluation (PE) samples and reports from audits shall also
be used to provide additional information for assessing the comparability of analytical
data produced among subcontracting laboratories. Historical comparability shall be
achieved through consistent use of methods and documentation procedures

throughout the project.
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Table 4.2.1-1 Statistical Calculations
Statistic Symbol Formula Definition Uses
Mean ')-( n Measure of central Used to determine
tendency average value of
RIER S measurements
1=1
n
Standard S Measure of relative Used in calculating
Deviation Z(x,-X)? % scatter of the data variation of
fn-1) measurements
Relative RSD - Reilative standard Used to assess
Standard (s / X) x 100 deviation, adjusts for precision for replicate
Deviation maghnitude of results
observations
Percent %D X —x Measure of the Used to assess
Difference 072 00 difference of 2 accuracy
X, observations
Relative Percent RPD Measure of variability Used to assess total
Difference (X1 - X3) that adjusts for the and analytical
(xl + X5) /2 x 100 magnitude of precision of duplicate
observations measurements
Percent %R Recovery of spiked Used to assess
Recovery SMneas %x 100 compound in pure accuracy
Lt rue matrix
Percent %R value of value of Recovery of spiked Used to assess matrix
Recovery spiked - unspiked compound in sample effects and total
sample sample 100 matrix precision
Value of added spike X
x = Observation (concentration)
n = Number of observations
Final
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4.3 METHOD DETECTION LIMITS, PRACTICAL QUANTITATION
LIMITS, AND INSTRUMENT CALIBRATION REQUIREMENTS

4.3.1 Method Detection Limits

The method detection limit (MDL) is the minimum concentration of a substance that
can be measured and reported with 99 percent confidence that the analyte
concentration is greater than zero. The laboratory shall establish MDLs for each
method, matrix, and analyte for each instrument the laboratory plans to use for the
project. The laboratory shall revalidate these MDLs on an annual basis. The
laboratory shall provide the MDL demonstrations to AFCEE at the beginning of the
project (i.e., before project samples are analyzed) and upon request in the format
specified in Section 8. Results less than the MDL shall be reported as the MDL value
and flagged with a “U” (see Section 8).

Laboratories participating in this work effort shall demonstrate the MDLs for each
instrument, including confirmatory columns, method of analysis, analyte, and matrix
(i.e., water and soil) using the following instructions:

(1) Obtain the concentration value that corresponds to:
a) an instrument signal/noise ratio within the range of 2.5 to 5.0, or

b) the region of the standard curve where there is a significant change in
sensitivity (i.e., a break in the slope of the standard curve).

(2) Analyze seven replicates of a matrix spike (ASTM Type Il water for aqueous
methods, Ottawa sand for soil methods) containing the analyte of interest at a
concentration three to five times the estimated MDL..

(3) Determine the variance (Sz) for each analyte as follows:

= 3]

n-1{43

where x, = the ith measurement of the variable x and x = the average value of x

(4) Determine the standard deviation (s) for each analyte as follows:
_ (Sz)wz
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(5) Determine the MDL for each analyte as follows:
MDL = 3.14(s)

(note: 3.14 is the one-sided t-statistic at the 99 percent confidence level appropriate
for determining the MDL using 7 samples)

4.3.2 Practical Quantitation Limits

The practical quantitation limit (PQL) is the lowest level that can be reasonably
achieved within specified limits of precision and accuracy during routine laboratory
operating conditions. The laboratories participating in this work effort shall compare
the results of the MDL demonstrations to the PQLs for each method that is listed in
Section 7. All MDLs shall be lower than the relevant PQLs. The laboratories shall
also venify PQLs by including a standard at or below the PQL as the lowest point on
the calibration curve. All results shall be reported at or above the MDL values,
however, for those results falling between the MDL and the PQL, an “F” flag shall be
applied to the results indicating the variability associated with the result (see
Section 8.0).

4.3.3 Instrument Calibration

Analytical instruments shall be calibrated in accordance with the analytical methods.
All analytes reported shall be present in the initial and continuing calibrations, and
these calibrations must meet the acceptance criteria specified in Section 7. Records of
standard preparation and instrument calibration shall be maintained. Records shall
unambiguously trace the preparation of standards and their use in calibration and
quantitation of sample results. Calibration standards shall be traceable to standard
materials.

Instrument calibration shall be checked using all of the analytes listed in the QC
acceptance criteria table in Section 7 for the method. This applies equally to
multiresponse analytes. All calibration criteria shail satisfy SW-846 requirements at a
minimum. The initial calibration shall be checked at the frequency specified in the
method using materials prepared independently of the calibration standards.
Acceptance criteria for the calibration check are presented in Section 7. Analyte
concentrations are determined with either calibration curves or response factors (RFs).
For gas chromatography (GC) and gas chromatography/mass spectroscopy (GC/MS)
methods, when using RFs to determine analyte concentrations, the average RF from
the initial five point calibration shall be used. The continuing calibration shail not be
used to update the RFs from the initial five point cahibration.

Final
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4.4 ELEMENTS OF QUALITY CONTROL

QC elements relevant to screening data are presented in Section 6.0. This section
presents QC requirements relevant to analysis of environmental samples that shall be
followed during all analytical activities for fixed-base, mobile, and field laboratories
producing definitive data. The purpose of this QC program is to produce data of
known quality that satisfy the project objectives and that meet or exceed the
requirements of the standard methods of analysis. This program provides a
mechanism for ongoing control and evaluation of data quality measurements through
the use of QC materials.

Laboratory QC samples (e.g., blanks and laboratory control samples) shall be
included in the preparation batch with the field samples. An AFCEE analytical batch
is a number of samples (not to exceed 20 environmental samples plus the associated
laboratory QC samples) that are similar in composition (matrix) and that are extracted
or digested at the same time and with the same lot of reagents. Matrix spikes and
matrix spike duplicates count as environmental samples. The term AFCEE analytical
batch also extends to cover samples that do not need separate extraction or digestion
(e.g., volatile analyses by purge and trap). This AFCEE analytical batch is a number
of samples (not to exceed 20 environmental samples plus the associated laboratory
QC sampiles) that are similar in composition (matrix) analyzed sequentially within a
calibration period. The identity of each AFCEE analytical batch shall be

" unambiguously reported with the analyses so that a reviewer can identify the QC

samples and the associated environmental samples. All references to the analytical
batch in the following sections and tables in this QAPP refer to the AFCEE analytical
batch.

The type of QC samples and the frequency of use of these samples are discussed
below and in the method-specific subsections of Section 7.

4.4.1 Laboratory Control Sample

The laboratory control sample (LCS) is analyte-free water (for aqueous analyses) or
Ottawa sand (for soil analyses) spiked with known concentrations of all analytes
listed in the QC acceptance criteria table in Section 7 for the method. The LCS shall

be carried through the complete sample preparation and analysis procedure.

The LL.CS is used to evaluate each AFCEE analytical batch and to determine if the
method is in control.

One LCS shall be included in every AFCEE analytical batch.
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The performance of the LCS is evaluated against the QC acceptance limits given in
the tables in Section 7.

Whenever an analyte in an LCS is outside the acceptance limit, corrective action shall
be performed. After the system problems have been resolved and system control has
been reestablished, all samples in the AFCEE analytical batch shall be reanalyzed for
the out-of-control analyte(s). When an analyte in an LCS exceeds the upper or lower
control limit and no corrective action is performed or the corrective action was
ineffective, the appropriate validation flag, as described in Sections 7 and 8, shall be
applied to all affected resulits.

4.4.2 Matrix Spike/Matrix Spike Duplicate

A matrix spike (MS) and matrix spike duplicate (MSD) is an aliquot of sample spiked
with known concentrations of all analytes listed in the QC acceptance criteria table in
Section 7 for the method. The spiking occurs prior to sample preparation and
analysis. Only AFCEE samples shall be used for spiking. The MS/MSD shall be

designated on the chain of custody.

The MS/MSD is used to document the bias of a method due to sample matrix.
AFCEE does not use MSs and MSDs to control the analytical process.

A minimum of one MS and one MSD sample shall be analyzed for every 20 AFCEE
samples,

The performance of the MS and MSD is evaluated against the QC acceptance Iimits
given in the tables in Section 7. If either the MS or the MSD is outside the QC
acceptance limits, the analytes in all related samples shall be qualified according to
the data flagging criteria in Sections 7 and §.

4.4.3 Surrogates

Surrogates are organic compounds that are similar to the target analyte(s) in chemical
composition and behavior in the analytical process, but that are not normally found in
environmental samples,

Surrogates are used to evaluate accuracy, method performance, and extraction
efficiency.

Surrogates shall be added to environmental samples, controls, and blanks, in
accordance with the method requirements.

Final
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Whenever a surrogate recovery is outside the acceptance limit, corrective action must

be performed. After the system problems have been resolved and system control has

been reestablished, reprep and reanalyze the sample. If corrective actions are not

performed or are ineffective, the appropriate validation flag, as described in
Sections 7 and 8, shall be applied to the sample results.

4.4.4 Internal Standards

Internal standards (ISs) are measured amounts of certain compounds added after
preparation or extraction of a sample.

They are used in an IS calibration method to correct sample results affected by
column injection losses, purging losses, or viscosity effects.

ISs shall be added to environmental samples, controls, and blanks, in accordance with
the method requirements.

When the IS results are outside of the acceptance limits, corrective actions shall be
performed. After the system problems have been resolved and system control has
been reestablished, all samples analyzed while the system was malfunctioning shall
be reanalyzed. If corrective actions are not performed or are ineffective, the
appropriate validation flag, as described in Sections 7 and 8, shall be applied to the
sample results.

7 4.4.5 Retenfion Time Windows

Retention time windows are used in GC and high performance liquid chromatography
(HPLC) analysis for qualitative identification of analytes. They are calculated from
replicate analyses of a standard on multiple days. The procedure and calculation
method are given in SW-846 Method 8000A.

When the retention time is outside of the acceptance limits, corrective action shall be
performed. After the system problems have been resolved and system control has
been reestablished, reanalyze all samples analyzed since the last acceptable retention
time check. If corrective actions are not performed, the appropriate validation flag, as
described in Sections 7 and 8, shall be applied to the sample results.

4.4.6 Interference Check Sample

The interference check sample (ICS). used in inductively coupled plasma (ICP)
analyses only, contains both interfering and analyte elements of known concentrations

The ICS is used to verify background and interelement correction factors.
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The ICS is run at the beginning and end of each run sequence.

When the interference check sample results are outside of the acceptance limits stated
in the method, corrective action shall be performed. After the system problems have
been resolved and system control has been reestablished, reanalyze the ICS. If the
ICS result is acceptable, reanalyze all affected samples. If corrective action is not
performed or the corrective action was ineffective, the appropriate validation flag, as
described in Sections 7 and 8, shall be applied to all affected results.

4.4.7 Method Blank

A method blank is an analyte-free matrix to which all reagents are added in the same
volumes or proportions as used in sample processing. The method blank shall be
carried through the complete sample preparation and analytical procedure.

The method blank is used to document contamination resulting from the analytical
process.

A method blank shall be included in every AFCEE analytical batch.

The presence of analytes in a method blank at concentrations greater than the PQL
indicates a need for corrective action. Corrective action shail be performed to
eliminate the source of contamination prior to proceeding with analysis. After the
source of contamination has been eliminated, all samples in the analytical batch shall
be repreped and reanalyzed. No analytical data shall be corrected for the presence of
analytes in blanks. When an analyte is detected in the method blank and in the
associated samples and corrective actions are not performed or are ineffective, the
appropriate validation flag, as described in Sections 7 and 8, shall be applied to the
sample results.

4.4.8 Ambient Blank

The ambient blank consists of ASTM Type II reagent grade water poured into a
volatile organic compound (VOC) sample vial at the sampling site (in the same
vicinity as the associated samples). It is handled like an environmental sample and
transported to the laboratory for analysis. Ambient blanks are prepared only when
VOC samples are taken and are analyzed only for VOC analytes.

Ambient blanks are used to assess the potential introduction of contaminants from
ambient sources (e.g., active runways. engine test cells. gasoline motors in operation,
etc.) to the samples during sample collection.
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The frequency of collection for ambient blanks is specified in Section 2.2.4 of the
SAP. Ambient blanks shall be collected downwind of possible VOC sources.

4.4.9 Equipment Blank

An equipment blank is a sample of ASTM Type II reagent grade water poured into or
over or pumped through the sampling device, collected in a sample container, and
transported to the laboratory for analysis.

Equipment blanks are used to assess the effectiveness of equipment decontamination
procedures.

The frequency of collection for equipment blanks is specified in Section 2.2.4 of the
SAP. Equipment blanks shall be collected immediately after the equipment has been
decontaminated. The blank shall be analyzed for all laboratory analyses requested for
the environmental samples collected at the site.

When an analyte is detected in the equipment blank the appropriate validation flag, as
described in Section 8, shall be applied to all sample results from samples collected.

4.4.10 Trip Blank

The trip blank consists of a VOC sample vial filled in the laboratory with ASTM
Type 11 reagent grade water, transported to the sampling site, handled like an
environmental sample and returned to the laboratory for analysis. Trip blanks are not
opened 1n the field. Trip blanks are prepared only when VOC samples are taken and
are analyzed only for VOC analytes.

Trip blanks are used to assess the potential introduction of contaminants from sample
containers or during the transportation and storage procedures.

When an analyte is detected in the trip blank the appropriate validation flag, as
described in Section 8, shall be applied to all sample results from samples in the
cooler with the affected trip blank.

One trip blank shall accompany each cooler of samples sent to the laboratory for
analysis of VOCs.

4.4.11 Field Duplicates

A field duplicate sample is a second sample collected at the same location as the
original sample. Duplicate samples are collected simultancously or in immediate
succession, using identical recovery techniques, and treated in an identical manner
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during storage, transportation, and analysis. The sample containers are assigned an

1dentification number in the field such that they cannot be identified (blind duplicate)

as duplicate samples by laboratory personnel performing the analysis. Specific

locations are designated for collection of field duplicate samples prior to the
beginning of sample collection.

Duplicate sample resuits are used to assess precision of the sample collection process.
Precision of soil samples to be analyzed for VOCs is assessed from collocated
samples because the compositing process required to obtain uniform samples could
result in loss of the compounds of interest.

The frequency of collection for field duplicates is specified in Section 2.2.4 of the
SAP.

4.4.12 Field Replicates

A field replicate sample, also called a split, is a single sample divided into two equal
parts for analysis. The sample containers are assigned an identification number in the
field such that they cannot be identified as replicate samples by laboratory personnel
performing the analysis. Specific locations are designated for collection of fieid
replicate samples prior to the beginning of sample collection.

Replicate sample results are used to assess precision.

The frequency of collection for field replicates is specified in Section 2.2.4 of the
SAP.

4.5 QUALITY CONTROL PROCEDURES

4.5.1 Holding Time Compliance

All sample preparation and analysis shall be completed within the method-required
holding times. The holding time begins at the time of sample collection. Some
methods have more than one holding time requirement (e.g., methods SW8080A,
SW8270B, etc.). The preparation holding time is calculated from the time of sample
collection to the time of completion of the sample preparation process as described in
the applicable method, prior to any necessary extract cleanup and/or volume reduction
procedures. If no preparation (e.g., extraction) is required, the analysis holding time
is calculated from the time of sample collection to the time of completion of all
analytical runs, including dilutions, second-column confirmations, and any required
reanalyses. In methods requiring sample preparation prior to analysis, the analysis
holding time is calculated from the time of preparation completion to the time of
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completion of all analytical runs, including dilutions, second-column confirmations,
and any required reanalyses.

If holding times are exceeded and the analyses are performed, the results shall be
flagged according to the procedures as described in Section 8.

4.5.2 Confirmation

Quantitative confirmation of results at or above the PQL for samples analyzed by GC
or HPLC shall be required and shall be completed within the method-required holding
times. For GC methods, a second-column is used for confirmation. For HPLC
methods, a second column or a different detector is used. The result of the first
column/detector shall be the result reported. If holding times are exceeded and the
analyses are performed, the results shall be flagged according to the procedures as
described in Section 8.

4.5.3 Standard Materials

Standard matenals used in calibration and to prepare samples shall be traceable to
National Institute Standards and Technology (NIST}, EPA, American Association of
Laboratory Accreditation (A2LA) or other equivalent AFCEE approved source, if
available. If an NIST, EPA or A2LA standard material is not available, the standard
material proposed for use shall be included in an addendum to the SAP and approved
before use. The standard materials shall be current, and the following expiration
policy shall be followed: The expiration dates for ampulated solutions shall not
exceed the manufacturer’s expiration date or one year from the date of receipt,
whichever comes first. Expiration dates for laboratory-prepared stock and diluted
standards shall be no later than the expiration date of the stock solution or material or
the date calculated from the holding time allowed by the applicable analytical
method, whichever comes first. Expiration dates for pure chemicals shall be
established by the laboratory and be based on chemical stability, possibility of
contamination, and environmental and storage conditions. Expired standard materials
shall be either revalidated prior to use or discarded. Revalidation may be performed
through assignment of a true value and error window statistically derived from
replicate analyses of the material as compared to an unexpired standard. The
laboratory shall label standard and QC materials with expiration dates.

4.5.4 Supplies and Consumables

The laboratory shall inspect supplies and consumables prior to their use in analysis.
The materials description in the methods of analysis shall be used as a guideline for
establishing the acceptance criteria for these materials. Purity of reagents shall be
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monitored by analysis of LCSs. An inventory and storage system for these materials
shall assure use before manufacturers’ expiration dates and storage under safe and
chemically compatible conditions.
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5.0 SAMPLING PROCEDURES
5.1 FIELD SAMPLING

The field sampling procedures for collecting samples and sampling methods shall be
included in Section 6.0 of the FSP.

3.1.1 Sample Containers

Sample containers are purchased precleaned and treated according to EPA
specifications for the methods. Sampling containers that are reused are
decontaminated between uses by the EPA-recommended procedures (i.e., EPA
540/R-93/051). Containers are stored in clean areas to prevent exposure to fuels,
solvents, and other contaminants. Amber glass bottles are used routinely where glass
containers are specified in the sampling protocol.

5.1.2 Sample Volumes, Container Types, and Preservation Requirements

Sample volumes, container types, and preservation requirements for the analytical
methods performed on AFCEE samples are listed in Table 5.1.2-1. The required
sample volumes, container types, and preservation requirements for analytical
methods proposed for project work not listed in Table 5.1.2-1 shall be included in an
addendum to the FSP and approved by AFCEE before use.

Table 5.1.2-1. Requirements for Containers, Preservation Techniques, '
Sample Volumes, and Holding Times

Name Analytical Container® Preservation™ | Minimum Sample | Maximum Holding Time
Methods Volume or
Welght
Alkalinity E310.1 P.G 4°c 50 mL 14 days
Common SWa056 PG None required 50 mL 28 days for Br', F, CI', and
anions 50,7 48 hours for NOy,
NO, and PO,
Cyanide, tota! SWA9010A PG T 4°C: NaOH to 500 mL or 14 days (water and soil)
and amenable pH>12 06¢g 4 ounces
to chlorination Swoe12 ascorbic acid
Filterabie E160.1 PG 4°C 100 mL 7 days
residue
Noenfilterable E160.2 PG 4°C 100 mL 7 days
residue
Hydrogen ion SWa040/ P.G None required N/A Analyze immediately
(pH) (W. 8) SW9045
Nitrogen, E353.1 PG 4°C, H,50, to 500 mL 28 days
nitrate+nitrite pH<2
Final
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Table 5.1.2-1. Requirements for Containers, Preservation Techniques,
Sample Volumes, and Holding Times

Name Analytical Container* Preservation™® | Minimum Sample | Maximum Holding Time
Methods Volume or
Weight
Conductance SWB8050 P, G None required N/A Analyze immediately
Temperature E170.1 P G None required N/A Analyze immediately
Dissolved E360.1 G None required 500 mL Analyze immediately
oxygen
Turbidity E180.1 P.G 4°C N/A 48 hours
Total organic SW3a0e0 P.GT 4°C, HC! or 500 mL or 28 days (water and soil)
carbon H,S0,topH <2 | 4 ounces
Chromium (VH SW7156 P.GT 4°C 500 mL or 24 hours (water and soif)°
8 ounces
Mercury SW7470 P.GT HNO,topH <2, | 500mL or 28 days (water and soil)
4°C 8 ounces
SW7471
Metals SWGE010A PGT HNQ;topH <2, | 500 mL or 180 days (water and soil}
(except 4°C B8 ounces
chromium (V1) SV:!r;‘;gZO
and mercu
dmercuy} | sw-gae
AA
methods
Total SWB015 G, Teflon- lined | 4°C, HClto 2x40mL or 14 days (water and soil);
petroleum {modified) septum, T pH<2 4 ounces 7 days if unpreserved by
hydrocarbons acid
(TPH)-volatile
Total Swa015 G, amber, T 4°C 1 liter or 8 ounces | 7 days until extraction and
petroleum (modified) 4( days after extraction
hydrocarbons (water); 14 days until
(TPH)- extraction and 40 days
extractable after extraction (soil)
Voi-alile SWB020A | G, Teflon- lined | 4°C, HClto 2x40mL or 14 days (water and soil).
aromatics septum, T pH < 2, 0.008% 4 ounces 7 days if unpreserved by
Na,S,0, acid
Hatogenated SWB021A | G, Teflon-lined § 4°C, HClto 2x40mlL or 14 days (water and soil),
volatiles septum, T pH < 2, 0.008% 4 ounces 7 days if unpreserved by
Na,S,0, acid
Nitro-samines SWB070 G, Tefion- lined | 4°C 1 liter or B ounces | 7 days until extraction and
cap, T 40 days after extraction
(water); 14 days until
extraction and 40 days
after extraction (soil)
Chlorinated SW8150B | G, Tefion- lined | 4°C, pH 5-9 1 liter or B ounces | 7 days until extraction and
herbicides SWB151 cap, T 40 days after extraction

(water); 14 days until
extraction and 40 days
after extraction {soil}
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Table 5.1.2-1. Requirements for Containers, Preservation Techniques,
Sample Volumes, and Holding Times

Name Analytical Container” Preservation™® | Minimum Sampie | Maximum Holding Time
Methods Volume or
Waight
Organochlorine | SW8B080A, | G, Teflon-lined | 4°C, pH 5-9 1 liter or B ounces 7 days until extraction and
pesticides and Swaos1, cap, T 40 days after extraction
polychlorinated {water); 14 days unti
biphenyls extraction and 40 days
{PCBs) after extraction (soil)
Organophos- SW8140 G, Teflon-lined | 4°C, pH 5-8 1 liter or 8 ounces 7 days until extraction and
phorus cap, T 40 days after extraction
pesticides/ SWB141A (water}; 14 days until
extraction and 40 days
compounds after extraction (soil)
Semivolatile SW82708 | G, Teflon-lined | 4°C, 0.008% 1 liter or 8 ounces 7 days until extraction and
organics cap, T Na,5,0, 40 days after extraction
(water); 14 days until
extraction and 40 days
after extraction (soil)
Volatile SWE240B | G, Teflon-lined | 4°C, 0.008% 2x40mL or 14 days (water and soil}, 7
organics SW8010B septum, T Na,$,0, (HCita | 4 ounces days if unpreserved by
SW3260A pH < 2 for acid
volatile
aromatics by
SW8B240 and
SWB260)°
Polynuciear SWE310 G, Teflon-jiined | 4°C, store in 1 liter or 8 ounces 7 days until extraction and
aromatic cap, T dark, 0.008% 40 days after extraction
hydrocarbons Na,5,0, (water); 14 days unti!
(PAHSs) extraction and 40 days
after extraction {soil)
Dioxins and s5wWa280 G, Teflon-lined | 4°C, 0.008% 1 liter or B ounces | 30 days until extraction
furans cap. T Na,S,0, and 45 days after
extraction (water and soil)
Ethyiene Swaeo11 G. Teflon-lined | 4°C. 0.008% 2x40mL 28 days (waler)
dibromide cap. T Na,5,0,
(EDB)
Expiosive SW8330 PG T Cool, 4°C 1 liter or 8 cunces 7 days to extraction
residues (water); 14 days to
extraction {scil}; analyze-
within 40 days after
extraction
TCLP SW1311 G, Teflon-lined | Cool, 4°C 1 liter or 8 ounces 14 days to TCLP
cap, T extraction and 14 days

after extraction (voiatiles):
14 days to TCLP
extraction and 40 days
after extraction
(semivolatiles), 28 days to
TCLP extraction and 28
days after extraction
{mercury), 180 days 1o
TCLP extraction and 180
days after extraction
(metals)
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Polyethylene (P), glass (G), brass sieeves in the sample barre!, sometimes called California brass (T).

No pH adjustment for sail.
Preservation with 0.008 percent Na25203 is only required when residual chlorine is present.

The maximum recommended holding time for completion of extraction into water is 48 hours. The extract shall
be analyzed within 24 hours of complstion of extraction.

arpow

5.2 SAMPLE HANDLING AND CUSTODY

Procedures to ensure the custody and integrity of the samples begin at the time of
sampling and continue through transport, sample receipt, preparation, analysis and
storage, data generation and reporting, and sample disposal. Records concerning the
custody and condition of the samples are maintained in field and laboratory records.

The contractor shall maintain chain-of-custody records for all field and field Quality
Control

{QC) samples. A sample is defined as being under a person's custody if any of the
following conditions exist: (1) it is in their possession, (2) it is in their view, after
being in their possession, (3) it was in their possession and they locked it up or, (4) it
is in a designated secure area.

The following information concerning the sample shall be documented on the AFCEE
chain of custody (COC) form (as illustrated in Section 8):

¢ Unique sample identification

e Date and time of sample collection

e Source of sample (including name, location, and sample type)

e Designation of MS/MSD

e Preservative used

* Analyses required

e Name of collector(s}

e Pertinent field data (pH, temperature, etc.)

* Serial numbers of custody seals and transportation cases (if used)

e Custody transfer signatures and dates and times of sample transfer from the field
to transporters and to the laboratory or laboratories

¢ Bill of lading or transporter tracking number (if applicable)

All samples shall be uniquely identified, labeled. and documented in the field at the
time of collection in accordance with (IAW) Section 6.2 of the FSP.
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Samples collected in the field shall be transported to the laboratory or field testing site
as expeditiously as possible. When a 4°C requirement for preserving the sample is
indicated, the samples shall be packed in ice or chemical refrigerant to keep them cool
during collection and transportation. During transit, it is not always possible to
rigorously control the temperature of the samples. As a general rule, storage at low
temperature is the best way to preserve most samples. A temperature blank (a volatile
organics compounds sampling vial filled with tap water) shall be included in every
cooler and used to determine the internal temperature of the cooler upon receipt of the
cooler at the laboratory. When, in the judgment of the laboratory, the temperature of
the samples upon receipt may have affected the stability of the analytes of interest, the
problem shall be documented in laboratory records and discussed with AFCEE. The
resolution of the problem shall also be documented.

Once the samples reach the laboratory, they shall be checked against information on
the COC form for anomalies. The condition, temperature, and appropriate
preservation of samples shall be checked and documented on the COC form.
Checking an aliquot of the sample using pH paper is an acceptable procedure except
for VOCs where an additional sample is required to check preservation. The
occurrence of any anomalies in the received samples and their resolution shall be
documented in laboratory records. All sample information shall then be entered into a
tracking system, and unique analytical sample identifiers shall be assigned. A copy of
this information shall be reviewed by the laboratory for accuracy. Sample holding
time tracking begins with the collection of samples and continues until the analysis is
complete. Holding times for methods required routinely for AFCEE work are
specified in Table 5.1.2-1. Samples not preserved or analyzed in accordance with
these requirements shall be resampled and analyzed, at no additional cost to
AFCEE. Subcontracted analyses shall be documented with the AFCEE .COC form.
Procedures ensuring internal laboratory COC shall also be implemented and
documented by the laboratory. Specific instructions concerning the analysis specified
for each sample shall be communicated to the analysts. Analytical batches shall be
created, and laboratory QC samples shall be introduced into each batch.

While in the laboratory, samples shall be stored in limited-access, temperature-
controlled areas. Refrigerators, coolers and freezers shall be monitored for
temperature seven days a week. Acceptance criteria for the temperatures of the
refrigerators and coolers 1s 4°C + 2°C. Acceptance criteria for the temperatures of the
freezers shall be less then 0°C . All of the cold storage areas shall be monitored by
thermometers that have been calibrated with a NIST-traceable thermometer. As
indicated by the findings of the calibration, correction factors shall be applied to each
thermometer. Records that include acceptance criteria shall be maintained. Samples
for volatile organics determination shall be stored separately from other samples,
standards, and sample extracts. Samples shall be stored after analysis until disposed
of IAW applicable local, state, and federal regulations. Disposal records shall be
maintained by the laboratory.
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Standard operating procedures (SOPs) describing sample control and custody shall be

maintained by the laboratory.
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6.0 SCREENING ANALYTICAL METHODS

The analytical screening methods contained in this section are shown in Table 6-1.
This section includes brief descriptions of the methods and QC required for screening
procedures commonly used to conduct work efforts. The methods and QC procedures
were taken from Test Methods for Evaluating Solid Waste, Physical/Chemical
Methods (U.S. EPA SW-846, Third Edition, and its first and second update), Methods
Jor Chemical Analysis of Water and Waste (U.S. EPA 1979), ASTM Annual Book of
Standards (1993), and from manufacturers’ literature.

Table 6-1. Screening Analytical Methods

Method Parameter
SW84E (3550) Moisture
SW9040 pH (water)
SW3a045 pH (s0il)
SWS050 Conductance
SWAa060 Total organic carbon
E160.1 Filterable residue
E160.2 Nonfifterable residue
E170.1 Temperature
E180.1 Turbidity
E310.1 Alkalinity
E360.1 Dissclved oxygen
Organic Vapor (FID and PID) Soff gas screening-halogenated, aromatic, and petroleurn hydrocarbons
ASTM D422 Particle size
ASTM D1498 Oxidation-reduction potential
ASTM D3416 Methane
SW4020 PCBs by Immunoassay
SW4030 TPH by Immunoassay

6.1 ANALYTICAL SCREENING METHOD DESCRIPTIONS

Section 6.1 contains subsections for each analytical procedure. Each subsection
contains the following information:

e A brief method description

e The PQL (if applicable)

Finzal
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6.1.1 EPA Method SW9040 (WATER)/SW9045 (SOIL)-pH

PH measurements shall be performed for water samples using method SW9040. pH
measurements of soil samples are performed using method SW9045. Measurements
are determined electrometrically using either a glass electrode in combination with a
reference potential, or a combination electrode.

6.1.2 EPA Method SW9050-Conductance

Standard conductivity meters are used. Temperature is also reported.

6.1.3 EPA Method SW9060-Total Organic Carbon

Organic carbon is measured using a carbonaceous analyzer. This instrument converts
the organic carbon in a sample to carbon dioxide by either catalytic combustion or
wet chemical oxidation. The carbon dioxide formed is then either measured directly
by an infrared detector or converted to methane and measured by a flame ionization
detector. The amount of carbon dioxide or methane in a sample is directly
proportional to the concentration of carbonaceous material in the sample.

Method Analyte Water
PQL Unit
SWO060 Total organic carbon 1 mg/L

6.1.4 EPA Method 160.1-Filterable Residue

A well-mixed sample is filtered through a standard glass fiber filter. The filtrate is
evaporated and dried to constant weight at 180 °C.

Method Analyte Water
PQL Unit
E160.1 Total dissolved solids 10 mg/l

6.1.5 EPA Method 160.2-Nonfilterable Residue

A well-mixed sample is filtered through a glass fiber filter, and the residue retained
on the filter is dried to constant weight at 103-103 °C.
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Method Analyte Water
PQL Unit
E160.2 Total suspended solids 5 mg/L

6.1.6 EPA Method 170.1-Temperature

Temperature measurements are made with a mercury-filled or dial type centigrade
thermometer, or a thermistor.

6.1.7 EPA Method 180.1-Turbidity

This method is based on a comparison of the light scattered by the sample under
defined conditions with the light intensity scattered by a standard reference
suspension. The higher the intensity, the greater the turbidity.  Turbidity
measurements are made in a nephelometer and are reported in terms of nephelometric
turbidity units (NTUs). The working range for the method is from 040 NTU,
Higher levels of turbidity can be measured by diluting the sample with turbidity-free
deionized water.

6.1.8 EPA Method 310.1-Alkalinity

In this method, an unaltered sample is titrated to an end point of pH 4.5 using
hydrochloric or sulfuric acid.

Method Analyte Water
PQL Unit
E360.1 Alkalinity’ 10 mg/L

! alkalinity measured as caicium carbonate equivalence

6.1.9 EPA Method 360.1-Dissolved Oxygen

An instrumental probe, usually dependent upon an electrochemical reaction, is used
for determination of dissolved oxygen in water. Under steady-state conditions, the
current or potential can be correlated with dissolved oxygen concentrations.

6.1.10 ASTM D422-Standard Method for Particle-Size Analysis of Soils
This method covers the quantitative determination of the distribution of particle sizes

in soils. The distribution of particle sizes larger than 75 pm (retained on the No. 200

Final
HYWPAFCARSWELL\QAPP\SEC-06 DOC 8/13/96 Recycled



LIRS o oL
o R Ot

AFCEE QAPP

Version 1.1

February 1996

Page 64

sieve) is determined by sieving, while the distribution of particle sizes smaller than 75
pm is determined by a sedimentation process using a hydrometer.

6.1.11 ASTM D1498-Oxidation-Reduction Potential

This method is designed to measure the oxidation-reduction potential (ORP) in water,
which is defined as the electromotive force between a noble metal electrode and a
teference electrode when immersed in a solution.

6.1.12 ASTM D3416-Methane in Soil Gas

An aliquot of the soil gas sample is introduced into a prechromatographic or stripper
column which removes hydrocarbons other than methane and carbon monoxide.
Methane and carbon monoxide are passed through a chromatographic column where
they are separated. The methane is measured by a flame ionization detector (FID).
Quantitation is performed by comparing the sample response to the response of a
known concentration of methane.

6.1.13 Draft Method SW4020-Screening for Polychlorinated Biphenyls by
Immunoassay

Soil samples are screened for total polychlorinated biphenyls (PCBs) using
immunoassay test kits. A mini methanol extraction of the soil sample is performed,
and the extract and an enzyme conjugate reagent are added to immobilized antibodies.
The enzyme conjugate competes with the PCBs in the sample for binding to
immobilized anti-PCB antibodies. The test is interpreted by comparing the response
produced by the sample to the response produced by a standard.

6.1.14 Draft Method SW4030-Screening for Petroleum Hydrocarbons by
Immunoassay

Soil samples are screened for levels of total petroleum hydrocarbons (TPH) using
TPH test kits. A mini extraction of the soil sample is performed, and the extract and
an enzyme conjugate reagent are added to immobilized antibodies. The enzyme
conjugate competes with hydrocarbons for binding to immobilized anti-hydrocarbon
antibodies. The test is interpreted by comparing the response produced by the sample
to the response produced by a standard.

6.1.15 SW-846 (Described in Method SW3550)-Percent Moisture

Percent moisture is determined for solid samples undergoing analysis for inorganic
and organic analytes. The sample 1s weighed, dried, and then reweighed. Percent
moisture is calculated as:
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Initial Weight - Dried Weight
Initial Weight

x 100 = % moisture

The moisture content is used to calculate results for soil samples on a dry weight basis
using the calculation presented below:

Result of analysis on wet weight basis

- = Result of analysis on a dry weight basis
100 - % Moisture

All soil or sediment results and detection limits shall be reported on a dry weight basis.

6.1.16 Real-Time Portable Organic Vapor Analyzers

Two types of portable analyzers shall be used to perform real-time nonspecific
analyses of hydrocarbon vapors. The instruments include an FID (e.g., Foxboro
Century OVA) and a photoionization detector (PID) (e.g., HNu® Systems [HNu®]
trace gas analyzer) organic vapor monitor. One or more of these instruments may be
used at a specific site, depending on the contaminant species of interest. When used
together, the instruments provide complementary information because they are
sensitive to different types of hydrocarbon vapors.

The portable analyzers shall be used as a screening tool to help determine the
optimum [ocations for the collection of samples. Field data recorded on the COC
forms give the laboratory analysts an indication of the approximate concentration of
contaminants and aid in calculating dilution factors before analysis. Additionally, the
real-time instruments are used to aid in selecting the proper level of personal
protective equipment and monitoring air emissions during sampling activities. The
comparability of results obtained from the PID and FID instruments can be
considered only to be within the variability of this type of screening instrument.
Comparability is greatest when the instruments are calibrated with the same standards
and operated within similar concentration ranges.

The FID uses the principle of hydrogen flame ionization to detect and measure total
hydrocarbon vapors. The FID has a dynamic operating range from 1 ppmv to 10
ppmv or 1 ppmv to 100,000 ppmv, depending on the instrument, and provides a
nonspecific response to total hydrocarbons. If concentrations exceed the range of the
instrument, a dilution probe shall be attached to the FID to allow elevated vapor
concentrations to be measured. The instrument is highly sensitive to compounds such
as methane, benzene, and acetone, but is less sensitive to alcohols and halogenated

compounds.
During operation, a sample is drawn into the probe and transmitted to the detection

chamber by an internal pumping system. Inside the chamber, the sample is exposed
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to a hydrogen flame that ionizes the organic vapors. As the organic vapors burn, the
ions produced are collected on an electrode in the chamber, and a current proportional
to the hydrocarbon concentration is generated. This current is measured and
displayed on the meter.

The PID uses a photoionization detector to detect and measure total hydrocarbon
vapors. The instrument has an operating range of 0-2,000 ppm. During operation, a
gas sample is drawn into the probe and past an ultraviolet light source by an internal
pumping system. Contaminants in the sample are ionized, producing an instrument
response if their ionization potential i1s equal to or less than the ionizing energy
supplied by the lamp. The radiation produces a free electron for each molecule of
ionized contaminant, which generates a current directly proportional to the number of
ions produced. This current is measured and displayed on the meter. The PID
measures the foral value for all species present with ionization potentials less than or
equal to that of the lamp.

6.2 CALIBRATION AND QC PROCEDURES FOR SCREENING METHODS

All screening data shall be flagged with an “S™ data qualifier to show the reported
data are screening data (see Section 8). The other data qualifiers that shall be used
with screening data are also shown in Table 6.2-2 and Section 8. Flagging criteria are
applied (except for the “S” flag) when acceptance criteria were not met and corrective
action was not successful or corrective action was not performed.

Table 6.2-1 presents the calibration and QC procedures for each method. These
requirements as well as the corrective actions and data flagging criteria are included.
In this table, the first two columns designate the method number and the class of
analytes that may be determined by the method. The third column lists the method-
required calibration and QC elements. The fourth column designates the minimum
frequency for performing each calibration and QC element. The fifth column
designates the acceptance criteria for each calibration and QC element. The sixth
column designates the corrective action in the event that a calibration or QC element
does not meet the acceptance criteria. The last column designates the data flagging
criteria that must be applied in the event that the method-required calibration and QC
acceptance criteria are not met.
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Table 6.2-1. Summary of Calibration and QC Procedures for Screening
Methods
Method Applicable QC Check Minimum Acceptance Corrective Data
Parameter Frequency Criteria Action" F|agging
Criteria
SW-848° | Moisture Duplicate 1 per 20 % solid Correct problem, J
sample samples RPD < 15% repeat
measurement, Iif
still out, flag data
RPD > 30% R
SWa045 | pH (soif} 2-point 1 per 10 + 0.05 pH unit | Check with new R
calibration samples buffers; if still out,
with pH analyzed repair meter; repeat
buffers calibration check
pH 7 buffer At each sample +0.1 pH unit Recalibrate R
location
Duplicate 10% of field + 0.1 pH unit Correct problem, J
sampie sampies repeat
measurement. if
still out, repeat
calibration and
reanalyze samples
SWO050 | Conductance Calibration Once perdayat | +5% if calibration is not R
with KCi beginning of achieved, check
standard testing meter, standards,
and probe;
recalibrate
Field 10% of fie!d 5% Correct problem, J
duplicate sampies repeat
measurement
SW0O040 | pH (water) 2-point Once per day + 0.05 pH If calibration is not R
calibration units for every | achieved, check
with pH buffer meter, buffer
buffers solutions, and
probe, replace if
necessary, repeat
calibration
pH 7 buffer At each sample + 0.1 pH units | Correct problem, R
location recalibrate
Field 10% of field + 0.1 pH units | Correct problem, J
duplicate samples repeat
measurement
E170.1 Temperature Field 10% of field +10°C Correct problem, J
duplicate samples repeat
measurement
Final
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Table 6.2-1. Summary of Calibration and QC Procedures for Screening
Methods
Method Applicable QC Check Minimum Acceptance Corrective Data
Parameter Frequency Criteria Action" Flagglng
Criteria
E180.1 Turbidity Calibration Once perday at | = 5 units, If calibration is not R
with one beginning of 0-100 range achieved, check
formazin testing + 0.5 units, meter; replace if
standard per 0-0.2 range necessary,
instrument 1 0.2 units, recalibrate
range used C-1range
Field 10% of field RPD < 20% Correct problem, J
duplicate samples repeat
measurement
None Organic vapor | 3 point Monthly correlation Recalibrate; R
concentrations | calibration coefficient heck i
(FID and PID) > 0,995 chec mszrmjnent
and replace if
necessary
Calibration Daily at Response Correct problem, R
verification beginning and +20% of recalibrate
and check end of day expected
value
SWO9060 | Total organic Method Daily orone per | <PQL Clean system:; B
carbon blank batch, reanalyze blank.
whicheveris Repeat untit
more fre t
ore frequen analyte < PQL
Field 10% of field RPD < 20% Repeat J
duplicate samples measurement
E160.1 Fitterable Field 10% of field RPD < 20% Cbrrect problem, J
residue duplicate sampies repeat
measuremant
E160.2 Nonfilterable Field 10% of field RPD < 20% Correct probiem, J
residue duplicate samples repeat
measuremeant
ASTM Oxidation- Sensitivity Daily ORP should If ORP increases, R
D1458 reduction verification decrease correct the polarity
potential when pH is of electrodes. If
increased ORP still does not
decrease, clean
electrodes and
Repeat procedure
Calibration Once per gay Two Correct problem, R
with one successive recalibrate
standard readings
+ 10 millivolts
Field 10% of field + 10 millivolts Correct problem, J
duplicate samples repeat
measurement
E310.1 Alkalinity Field 10% of field RPD < 20% Correct problem, J
duplicate samples repeat
measurement
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Table 6.2-1. Summary of Calibration and QC Procedures for Screening
Methods
Method Applicable QC Check Minimum Acceptance Corrective Data
Parameter Frequency Criteria Action® Flagging
Criteria
E360.1 Dissolved Field 10% of field RPD < 20% Correct problem, J
oxygen duplicate samples repeat
measurement
Sw4020 | PCBs by Field 10% of field RPD < 20% Correct problem, J
immuncassay duplicate samples repeat
measurement
SW4030 | Petroleum Field 10% of field RPD < 20% Correct probiem, J
hydrocarbons duplicate samples repeat
by measurement
immunoassay
ASTM Methane Single point Daily, prior to Delineation Recalibrate R
D3416 calibration sampie analysis from database
' average within
+ 20%
Method Daily or one per < PQL Clean system; 8
blank batch, reanalyze blank
whichever is and
more frequent Repeat until all
analytes < PQL
Duplicate 1 per batch or RPD < 20% Analyze third J
10% aliquot: if still out,
flag data

a. Al corrective actions shall be documented, and the records shall be maintained by the prime contractor.

b. Al screening results shall first be flagged with an “S™ and also any other appropriate validation flags
identified in the Data Flagging Criteria ¢olumn of the table. For example “5J", “SB”, “SR”.

c. Described in method SW3550.
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7.0 DEFINITIVE DATA ANALYTICAL METHODS AND PROCEDURES

Section 7.1 contains brief descriptions of preparation methods. Section 7.2 contains
subsections for each analytical procedure. Each subsection contains the following

information:

e A brief method description
e A table of PQLs
e A table of QC acceptance criteria

e A table of calibration procedures, QC procedures, and data validation guidelines

This information was obtained from the Test Methods for Evaluating Solid Waste,
Physical/Chemical Methods (U.S. EPA SW-846, Third Edition, and its first and
second update); Handbook for the Installation Restoration Program (IRP) Remedial
Investigations and Feasibility Studies (RI/FS) (Handbook), September 1993; U.S.
EPA Contract Laboratory Program National Functional Guidelines for Inorganic
Dara Review, U.S. EPA, Office of Solid Waste and Emergency Response,
Washington, D.C., Publication 9240.1-05-01, EPA-540/R-94-013, PB94-963502,
February 1994; and U.S. EPA Coniract Laboratory Program National Functional
Guidelines for Organic Data Review, U.S. EPA, Office of Sohd Waste and
Emergency Response, Washington, D.C., Publication 9240.1-05, EPA-540/R-94-012,
PB94-963501, February 1994. Definitions of terms are given in Section 4.0, and data
validation guidelines are presented in Section 8.0.

7.1 PREPARATION METHODS

Extraction and digestion procedures for liquid and solid matrices presented in this
section are outlined in Table 7.1-1. The appropriate preparation method to be used (if
applicable) for each analytical method is given in the PQL tables.

Table 7.1-1. Extraction and Digestion Procedures

Methed Parameter
Swi311 Toxicity Characteristic Leaching Procedure
SW3005A Acid Digestion of Water Samples for Metats Analysis
SW3020A Acid Digestion of Aqueous Sampies and Extracts for Metals Analysis
SW3050A Acid Digestion for Solids, Sediments, and Siudges for Metals Analysis
SW3510B Separatory Funnel Liguid-Liquid Extraction
SW3540B/SW3541 Soxhiet Extraction
SW3550A Ultrasonic Extraction
SW5030A Purge and Trap Method
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7.1.1 Method SW1311-Toxicity Characteristic Leaching Procedure

Method SW1311 is used to prepare samples for determination of the concentration of
organic (semivolatile and volatile) and inorganic constituents that are leachable from
waste or other material.

QC is accomplished by preparing a toxicity characteristic leaching procedure (TCLP)
blank at a rate of one blank for every 20 extractions conducted in the extraction
vessel. Additional extract is prepared so one MS is performed for each waste type
(samples of similar waste types shall be batched together). One MS must be analyzed
in each AFCEE analytical batch. These QA measures are in accordance with the
requirements of EPA method SW1311, Section 8.0.

7.1.2 Method SW3005A-Acid Digestion of Water Samples for Metals Analysis

This method is an acid digestion procedure used to prepare water samples for metals
analysis. The digested samples are analyzed for total recoverable and dissolved
metals determination by either flame atomic absorption (FLAA) or inductively
coupled plasma (ICP).

For analysis of total recoverable metals, the entire sample is acidified at collection
time.

For analysis of dissolved metals, upon collection the samples are filtered then
acidified.

7.1.3 Method SW3020A- Acid Digestion of Aqueous Samples and Extracts for
Metals Analysis

Method SW3020A prepares aqueous or waste samples for total metals determination
by graphite furnace atomic absorption spectroscopy (GFAA). The samples are
vigorously digested with acid and then diluted.

7.1.4 Method SW3050A—-Acid Digestion for Solids, Sediments, and Sludges for
Metals Analysis

Method SW3050A is applicable 10 the preparation of sediment, sludge, and soil
samples for metals analysis by FLAA or GFAA or ICP.

A sample is digested then refluxed with acid. A separate aliquot of the sample is
dnied for a total salids and/or percent moisture determination.
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7.1.5 Method SW3510B-Separatory Funnel Liquid-Liquid Extraction

Method SW3510B i1s designed to quantitatively extract nonvolatile and SVOCs from
liquid samples using standard separatory funnel techniques. The sample and the
extracting solvent must be immiscible in order to yield recovery of target compounds.
Subsequent cleanup and detection methods are described in the organic analytical
method used to analyze the extract.

7.1.6 Method SW3540B/SW3541-Soxhlet Extraction

Method SW3540B is a procedure for extracting nonvolatile and semivolatile organic
compounds from solids such as soils and sludges. Method SW3541 is an automated
Soxhlet extraction. The Soxhlet extraction process ensures intimate contact of the
sample matrix with the extraction solvent.

7.1.7 Method SW3550A-Ultrasonic Extraction

Method SW3550A is a procedure for extracting nonvolatile and SVOCs from solids
such as soils and sludges. The sonication process ensures intimate contact of the
sample matrix with the extraction solvent.

7.1.8 Method SWS5030A-Purge and Trap Method

Method SW5030A describes sample preparation and extraction for the analysis of
VOCs. The method is applicable to nearly all types of samples, including aqueous
sludges, caustic liquors, acid liquors, waste solvents, oily wastes, water, tars, fibrous
wastes, polymeric emulsions, filter cakes, spent carbons, spent catalysts, soils, and
sediments. The success of this method depends on the level of interferences in the
sample. Results may vary due to the large variability and complexity of matrices of
solid waste samples.

An inert gas is then bubbled through the a sample solution at ambient temperature to
transfer the volatile components to the vapor phase. The vapor is swept through a
sorbent column where the volatile components are trapped. Afier purging is
completed, the sorbent column is heated and backflushed with inert gas to desorb the
components onto a GC column. For SW8020A, drying of the trap for under a helium
flow is required. For methods SW8010B and SW8020A, the GC column is heated to
elute the components that are detected by an appropriate detector.

7.2 ANALYTICAL PROCEDURES

The analytical procedures presented in this section are outlined in Table 7.2-1.
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A brief description and three tables for each method are included in the following
subsections. The first table presents the PQLs for each analyte in the method. The
PQLs are presented for both soil and water matrices. The second table presents the
acceptance criteria for the accuracy of spiked analyte and surrogate recoveries. This
table also presents the acceptance criteria for the precision of matrix, field, and
laboratory duplicate recoveries. The third table presents the calibration and QC
procedures for each method. Corrective actions and data flagging criteria are also

included in this table.

In the third table, the first two columns designate the method number and the class of
analytes that may be determined by the method. The third column lists the method-
required calibration and QC elements. The fourth column designates the minimum
frequency for performing each calibration and QC element. The fifth column
designates the acceptance criteria for each calibration and QC element. The sixth
column designates the corrective action in the event that a calibration or QC element
does not meet the acceptance criteria. The last column designates the data flagging
criteria that shall be applied in the event that the method-required calibration and QC

acceptance criteria are not met.
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Table 7.2-1. Analytical Procedures
SW Methods Parameter
8010B Halogenated voiatiles (water and soil)
8011 Ethylene dibromide (EDB) (water)
8015 (modified) TPH volatile and extractable (water and soil)
8020A Aromatic volatile organics (water and soil)
8021A Halogenated volatile organics [water and 7soi£)
8070 Nitrosamines (water and soil)
8080A Organochlorine pesticides and PCBs (water and soil)
8081 Organochlorine pesticides and PCBs (water and soil)
8140 Organophosphorus pesticides (water and soif}
8141A Organophosphorus compounds (water and soil)
81508 Chlorinated herbicides (water and soil)
8151 Chiorinated herbicides (water and soil)
8240B Volatile organics (water and soil}
8260A Volatile organics (water and soil}
8270B Semivolatile organics {water and soil)
8280 Dioxins and furans {water and soif)
8310 Polynuclear aromatic hydrocarbons (PAHs) (water and soif}
8330 Explosive residues (water and soil)
8010A Trace metals by ICP (water and soil)
6020 Trace metals by ICP-MS (water and sojl)
7041 Antimony (water ang soil)
7060A Arsenic (water and soil)
7131A Cadmium (water and soil)
7191 Chromium (water and soil)
7186 Hexavalent chromium
7421 Lead (water and soil}
T470A Mercury (water)
7471A Mercury (soil}
7740 Selenium {water and soil}
7841 Thallium (water and soil)
7911 Vanadium {water and soil)
S010A Cyanide (water)
9012 Cyanide (water)
9056 Common anions
Final
Recvcled
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7.2.1 Method SW8(10B-Halogenated Volatile Organics

Halogenated volatile organics in water and soil samples are analyzed using method
SW8010B. This method is a purge and trap GC method using preparation method
SW5030A. An inert gas is bubbled through a water matrix to transfer the volatile
halocarbons from the liquid to the vapor phase. The volatile compounds are removed
from the inert gas by passing the gas through a sorbent trap, which is then backflushed
onto a GC column with an electrolytic conductivity detector to separate and quantify
the compounds of interest. Soil samples are analyzed by direct purge and trap (for low-
level samples) or by extraction of the sample. The practical quantitation limit (PQL)
for the organic analytes are presented in Table 7.2.1-1.

This method provides for the use of a second GC column of a dissimilar polarity to
resolve compounds of interest from interferences that may occur. When second-
column analysis is performed, retention times for the analyte must match those
established for each column. Otherwise, the chromatographic peaks are considered
interferences, and the analyte is not considered to be present in the sample.
Requirements for confirmation of analytes are described in Section 4.5.2. The
calibration, QC, corrective action, and data flagging requirements are given in Tables
7.2.1-2and 7.2.1-3.

Final
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Table 7.2.1-1. PQLs for Method SW8010B
Water Soil

Parameter/Method Analyte PQL Unit PQL Unit
Purgeable Halocarbons 1,1,1,2-Tetrachloroethane 5.0 ugil 0.005 mgikg
SW5030A/SW8010B 1,1,1-TCA 1.0 ug/L 0.005 mg/kg
W, S) 1,1,2,2-Tetrachioroethane 1.0 ug/L 0.005 mg/kg
1,1,2-TCA 1.0 Mg/l 0.005 mg/kg
1,1-DCA 1.0 Mg/l 0.005 mg/kg
1.1-DCE 1.0 Hg/L 0.005 mg/kg
1,2,3-Trichloropropane 10.0 Hg/L 0.01 mgikg
1,2-DCA 10 ug/L 0.005 mg/kg
1,2-DCB 2.0 ug/l 0.005 mg/kg
1,2-Dichlorepropane 1.0 pg/L 0.005 mg/kg
1.3-DCB 30 pg/l 0.005 mg/kg
1,4-DCB 20 ug/l 0.005 mg/kg
1-Chlorohexane 50 pg/L 0.005 mg/kg
2-Chloroethyl Vinyl Ether 10.0 ug/l 0.01 mg/kg
Bromobenzene 50 ug/L 0.05 mg/kg
Bromodichloromethane 1.0 pg/L 0.005 mg/kg
Bromoform 2.0 g/l 0.05 mg/kg
Bromomethane 10.0 ugiL 0.01 mg/kg
Carbon Tetrachloride 1.0 Mg/l 0.005 mg/kg
Chlorobenzene 25 pg/t 0.005 mg/kg
Chioroethane 50 pg/t 0.005 mg/kg
Chloroform 0.5 pg/t 0.005 mg/kg
Chloromethane 1.0 pgi 0.005 mg/kg
Cis-1,2-DCE 1.0 pg/L 0.005 mgrkg
Cis-1,3-Dichloropropene 5.0 pg/L 0.005 mg/kg
Dibromochloromethane 1.0 pg/L 0.005 mg/kg
Dibromomethane 5.0 Hg/L 0.005 mg/kg
Methylene Chlcride 2.0 ug/L 0.005 mg/kg
TCE 1.0 ug/L 0.005 mg/kg
Tetrachloroethylene 1.0 pa/L 0.005 mg/kg
Trans-1.2-DCE 1.0 pg/L 0.005 mg/kg
Trans-1,3-Dichlorapropene 30 Mg/l 0.005 mg/kg
Trichlorofluoromethane 1.0 pg/L 0.005 mg/kg
Vinyl Chioride 2.0 Mg/l G.005 mg/kg

Finsl
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Table 7.2.1-2. QC Acceptance Criteria for Method SWB010B
Method Analyte Accuracy Precision Accuracy Precision
Water Water Soil Soil
(% R) (% RPD} (% R} {% RPD)
SwWa010B 1,1,1,2-Tetrachlorcethane 75125 <20 65-135 <30
1,1,1-TCA 69-134 <20 58-144 <30
1,1,2,2-Tetrachloroethane 30166 <20 20-176 <30
1,1,2-TCA 61-130 <20 51-140 <30
1,1-DCA 64-127 <20 54-137 <30
1,1-DCE 53-147 <20 43157 <30
1,2,3-Trichloropropane 75-130 <20 65-140 £30
1,2-DCA 68-137 <20 58147 <30
1,2-DC8B 65-128 <20 55-13%8 <30
1.2-Dichloropropane 73-124 <20 63134 <30
1,3-DCB 63-137 <20 53-147 <30
1,4-DCB £6-135 <20 56-145 <30
1-Chlorohexane 75-130 <20 65-140D <30
2-Chloroethy! Vinyl Ether 61-140 <20 51-150 <30
Bromobenzene 75-125 <20 65-115 <30
Bromodichloromethane 61-135 <20 51-145 <30
Bromoform 58-129 <20 48-139 <30
Bromomethane 68-125 <20 58-135 <30
Carbon Tetrachioride 69-139 <20 59-149 <30
Chlorobenzene 75-137 <20 65-147 <30
Chloroethane 75-130 <20 65-140 <30
Chioroform 49-133 <20 39-143 <30
Chioromethane 59-154 <20 49-164 <30
Cis-1,2-DCE 75-125 <20 65-130 <30
Cis-1,3-Dichloropropene 75-130 <20 65-140 <30
Dibromochioromethane 75-131 <20 65-141 <30
Dibromomethane 75-130 <20 65-140 <30
Methylene Chioride 42-176 <20 32-166 <30
TCE 75-141 <20 65—-151 <30
Tetrachlorcethyiene 75-142 <20 65-152 <30
Trans-1,2-DCE 78-130 <20 65-140 <30
Trans-1,3-Dichloropropene 42-156 <20 32-166 <30
Trichlorofluoromethane 75-130 <20 65-140 <30
Vinyl Chloride 47-142 <20 37-152 <30
Surrogates
Bromochloromethane 37137 37137
Bromoflucrobenzene 27137 27-137
Bromochlgrobenzene 41-133 31-143
Final
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Table 7.2.1-3. Summary of Calibration and QC Procedures for Method SW8010B

Method | Applicable QC Check Minimum Acceptance Corrective Fiagglng
Parameter Frequency Criteria Action" Criteria
SWa0108 | Halcgenated Five-point initial %RSD < 20% for | Correct problem | Apply R to ail results
volatile initial calibration prior § CFs or RFs - then repeat initial { for specific
organics calibration for to sample calibration analyte(s) for alf
all analytes analysis samples associated
with the calibration
Second-source | Once per five- All anaiytes Correct probiem | Apply R to all results
calibration point initial within +15% of then correct for specific
verification calibration expected valve problem then analyte(s) for all
repeat initiai samples associated
calibration with the calibration
Retention time { Each initial + 3 times Correct problem J Apply R to all results
window calibration and standard then reanatyze for the specific
calculated for calibration deviation for alt samples analyte(s) in the
each analyte verifications each analyte anaiyzed since sample
retention time the last retention
from 72-hour time check
study
Initial Daily, before All analytes Correct probiem Apply R to all results
calibration sample within 215% of then repeat initial § for specific
verification analysis expected value calibration analyte(s) for all
samples associated
with the calibration
Continuing After every All analytes Correct problem | Apply R to all results
calibration 10 samples and | within £15% of then repeat initial | for the specific
verification at the end of expected value calibration analyte(s) in all
the analysis verfication and samples since the
sequence reanalyze all last acceptable
samples since calibration
last successful verification
calibration
verification
Demonstrate Once per QC acceptance Recalculate Apply R {o 2ll results
ability to analyst criteria, Tabile results; jocate for all samples
generate 7.21-2 and fix problem analyzed by the
acceptable with system and anaiyst
accuracy and then rerun
precision using demonstration
four replicate for those
analyzes of a analyles that did
QC check not meet criteria
sample
SwW80108 [ Halogenated [ Method blank Cne per No analyles Correct problemn, | Apply B to all results
volatile analytical batch | detected > PQL then reprep and | for the specific
organics analyze method analyte(s) in all
blank and all samples in the
samples associated analytical
processed with batch
the
contaminated
biank
Final
Recycled
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Table 7.2.1-3. Summary of Calibration and QC Procedures for Method SW8010B

Method

Applicable
Parameter

QC Check

Minimum
Frequency

Acceptance
Criteria

Corrective
Action®

Flaggin
Criteria

LCS for all
analytes

One LCS per
analytical batch

QC acceptance
criteria,
Tabie 7.2.1-2

Correct problem
then reprep and
analyze the LCS
and alt samples
in the affected
AFCEE
analytical batch

For specific
analyte(s) in ait
samples in the
associated analytical
batch; if the LCS %R
> UCL, apply J to all
positive results if the
LCS %R < LCL,
apply J to all positive
results, apply R to all
non-detects

Surrogate
spike

Every sample,
spiked sample,
standard, and
method biank

QC acceptance
criteria,
Table 7.2.1-2

Correct probiem
then reextract
and analyze
sample

For the samples; if
the %R > UCL for
any surrogate,

apply J to all positive
results if the %R <
LCL for any
surrogate, apply J to
all positive results,
apply R te all
non-detects. If any
surragate recovery
is < 10%, apply R to
all results

SWa0108

Halogenated
volatile
organics

MSMSD

One MSMSD
per every 20 Air
Force project
samples per
matrix

QC acceptance
criteria,
Table 7.2.1-2

none

For the specific
analyte(s} in all
samples coliected
from the same site
matrix as the parent,
apply M if; (1)%R for
MS or MSD > UCL
or {2)%R for MS or
MSD < LCL or
(IMS/MSD RPD

> CL

Second-
column
confirmation

100% for anl
positive resuits

Same as for
tnitial or primary
column analysis

Same as for
initial or primary
column analysis

Apply R to the result
for the specific
analyte(s) in the
sample

MDL study

Once per year

Detection limits
established shall
be < the PQLs in
Table 7.2.1-1

none

Apply R to all results
for the specific
analyte(s} in afl
samples analyzed

Results
reported
between MDL
and PQL

none

none

none

Apply F to all resuits
between MDL and
PQL

a. All corrective actions associated with AFCEE project work shall be documented, and all records
shall be maintained by the laboratory.

b. Flagging criteria are applied when acceptance criteria were not met and corrective action
was not successful or corrective action was not performed.
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7.2.2 Method SW8011-Ethylene Dibromide

Ethylene dibromide (EDB) in water is analyzed using method SW8011. The sample is
extracted with hexane. The extract is injected into a GC with a linearized electron
capture detector for separation and analysis. The PQL is presented in Table 7.2.2-1.

This method provides for the use of a second GC column of dissimilar phase to resolve
compounds of interest from interferences that may occur. When second-column
analysis is performed, retention times for the analyte must match those established for
each column. Otherwise, the chromatographic peaks are considered interferences, and
the analyte is not considered to be present in the sample. Requirements for
confirmation of the analyte are described in Section 4.5.2. The calibration, QC,
corrective action, and data flagging requirements are given in Tables 7.2.2-2 and

7.2.2-3.
Table 7.2.2-1. PQL for Method SW8011

Water

Parameter/Method Analyte PQL Unit

SW8011 EDB 0.1 g/l

Table 7.2.2-2. QC Acceptance Criteria for Method SW8011

Accuracy Precision
Water Water

Method Analyte (% R) (% RPD)
SwWa011 EDB 85-115 <15

Final
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Table 7.2.2-3. Summary of Calibration and QC Procedures for Method SW8011
Method Applicable QC Check Minimum Acceptance Corrective Flagging
Parameter Frequency Criteria Action® Criteria
SWad11 EDB Five-point Initial %RSD < 20% for | Correct problem | Apply R to the result
initial calibration prior | CFs or RFs then repeat initial § for EDB for ali
calibration for to sample calibration samples associated
all analytes analysis with the calibration
Second-source | Once per five- All analytes within] Correct problem | Apply R to the result
calibration point initial +15% of expected] then repeat initial | for £DB for all
verification calibration value calibration samples associated
with the calibration
Retention time | Each initial * 3times Correct problem | Apply R to the result
window calibration and standard deviatia | then reanalyze for EDB in the
calculated for calibration for each analyte | a!l samples sample
each analyte verifications retention time analyzed since
from 72-hour the last retention
study time check
Initial Daily. before All analytes within} Correct problem | Apply R to the resuft
calibration sampie +15% of expecled| then repeat initial | for EDB for ali
verification analysis value calibration samples associated
with the calibration
Continuing After every All analytes within] Correct problem | Apply R to the result
calibration 10 samples and | +15% of expected| then repeat initial § for EDB in all
verification at the end of value calibration samples since the
the analysis verification and last acceptable
sequence reanalyze all calibration
samples since verification
last successful
calibration
verification
Demonstrate Once per QC acceptance Recalculate Apply Rto the EDB
ability to analyst criteria, results; focate result for all samples
generate Table 7.22-2 and fix problern analyzed by the
acceptable with system and analyst
accuracy and then rerun
precision using demonstration
four replicate for those
analyzes of a analytes that did
QC check not meet criteria
sample
SWaQ11 EDB Method blank One per No analytes Correct problem Apply B to the resuit
analytical batch | detected > PQL then reprep and for EDB in all
analyze method § samples in the
blank and ali associated analytical
samples batch
processed with
the
contaminated
blank
Final
HAWPWAPRCARSWELLIQAPPSEC-07. DOC 8/13/96 Recycled




AFCEE QAPP
Version 1.1
February 1996
Page 7-13

Table 7.2.2-3. Summary of Calibration and QC Procedures for Method SW8011

Method Applicable

Parameter

QC Check

Minimum
Frequency

Acceptance
Criteria

Corrective
Action®

Flagglng
Criteria

LCS for alf
analytes

One LCS per
analytical batch

QC acceptance
criteria,
Table 7.2.2-2

Correct problem
then reprep and
analyze the LCS
and all samples
in the affected
AFCEE

analytical batch

For EDB in all
samples in the
associated analytical
batch; if the LCS %R
> UCL, apply J to all
positive results if the
LCS %R < LCL,
apply J to all positive
results, apply R to all
non-detecis

Surrogate
spike

Every sample,
spiked sample,
standard, and
method blank

QC acceptance
criteria,
Table 7.2.2-2

Correct problern
then reextract
and analyze
sample

For the samples; if
the %R > UCL for
any surrogate, apply
J to all positive
results if the %R <
LCL for any
surrogate, apply J to
all positive resuits,
apply R to ail
non-detects. If any
surrogate recovery
is < 10%, apply R to
all results

sSwao11 EDB

MSMSD

One MS/MSD
per every 20 Air
Force project
samples per
matrix

QC acceptance
criteria,
Table 7.2.2-2

none

For the specific
analyte(s) in all
sampies coliected
from the same site
matrix as the parent,
apply M if; (1)%R for
MS or MSD > UCL
or {(2)%R for MS or
MSD < LCL or
(3IMS/MSD RPD
>CL

Second-
column
confirmation

100% for alf
positive results

Same as for initiai
or ptimary column
analysis

Same as for
initial of primary
column analysis

Apply R to the result
for the specific
analyte(s) in the
sample

MDL study

Once per year

Detection iimits
established shalt
be < the PQls in
Tabie 7.2.1-1

fone

Apply R to &l results
for the specific
analyte(s) in all
samples analyzed

Results
reported
between MDL
and PQL

none

none

none

Apply F to all results
between MDL and
PQOL

shall be maintained by the laboratory.

b. Flagg

successful or corrective action was not performed.
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7.2.3 Method SW8015 (Modified)-Volatile and Extractable Total Petroleum
Hydrocarbons

Volatile petroleum hydrocarbon components, such as gasoline, jet fuel, and other low
molecular weight petroleum products, are analyzed by the direct purge and trap
technique described in method SW5030 followed by a modified approach to method
SW&8015. Extractable TPH components are analyzed by extraction method SW3520B
or SW3550A followed by a modified method SW8015.

For volatile TPH, the sample is placed in the purge and trap sparge vessel and analysis
is conducted using a GC equipped with an FID.-

Extractable TPH components, such as kerosene, diesel, motor oil, and other high
molecular weight extractable petroleum products, are analyzed by method SW3520B
(continuous liquid/liquid extraction) for water-based matrices or by method
SW3550A (sonication extraction) for soil/sludge matrices. The sample is extracted
and analysis is accomplished on a GC equipped with a capillary or megabore column
and a FID. PQLs for volatile TPH and extractable TPH are provided in Table 7.2.3-1.

Identification and quantitation of TPH components require more analytical judgment
than other GC methods. The TPH chromatograms consist of groups of peaks fall
within a noted carbon retention time range (i.e., number of carbon atoms in the
molecule). Standard fuel components are used to calibrate the instruments. The total
petroleum hydrocarbons results are reported in mg/kg or mg/L based on quantitation of
the total area count for the gasoline range organics (i.e., C6-C13) or the diesel range
organics (i.e., C13-C28). The retention time window shall be set such that the window
encompasses only the C6 through C28 range of organics. The calibration, QC,
corrective action, and data flagging requirements are given in Tables 7.2.3-2 and
7.2.3-3.

Final
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Table 7.2.3-1. PQLs for Method SW8015 (Modified)
Water Soil
Parameter/Method Analyte PQL Unit PaQL Unit
Petroleumn Hydrocarbons Gasoline 0.1 mg/L 1.0 mg/kg
SW5D30/SWB015 (Mod) Diesel, Jet Fuel 1.0 | mgL 10.0 mo/kg
SW3550A/SW8015 (Mod)
SW3550A/5Wa015 (Mod)

Table 7.2.3-2. QC Acceptance Criteria for Method SW8015 (Modified)

Accuracy Precision Accuracy Precision
Water Water Soil Soil
Method Analyte (% R) {% RPD} (% R) (% RPD)
SWa015 TPH-Gasgline 67-136 <30 57-146 <50
{Modifred)
GRO
Surrogate:
Chlorobenzene 74-138 64-148
SW8015 TPH-Diesel 61-143 <30 51-153 <50
{Modified) TPH-Jet Fuel 61-143 £30 51-153 <50
DRO
Surrogates:
Octacosane 26-152 25-162
Ortho-Terphenyi 57-132 47-142
Final
Recycled
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Table 7.2.3-3. QC Acceptance Criteria for Method SW8015 (Modified)

Method Applicabie QC Check Minimum Acceptance Corrective Flagglng
Parameter Frequency Criteria Action" Criteria
SWBD15 Volatile and Five-point Initial %RSD < 20% Correct probiem | Apply R to all results
{mod) Extractable initial calibration prior then repeat initial | for specific
Tota! calibration for to sample calibration analyte(s) for all
Petroleum all analytes analysis samples associated
Hydrocarbons with the calibration
initial Daily, before All concentration § Correct problem § Apply R to ali results
calibration sample ievels of GRO then repeat initial | for specific
verification analysis within +15% of calibration analyte(s) for all
expected value samples associated
with the calibration
Continuing After every All concentration § Correct problem § Apply R to all results
calibration 10 samples and | levels within then repeat initial | for the specific
verification at the end of +15% of initial calibration analyte(s) in all
the analysis calibration verification and samples since the
sequence reanalyze all iast acceptable
samples since calibration
last successful verification
calibration
verification
Demonstrate Once per QC acceptance Recalculate Apply R to all results
ability to analyst criteria, results; locate for all samples
generate Table 7.2.3-2 and fix problem analyzed by the
acceptable with system and analyst
accuraty and then rerun
precision using demonstration
four replicate for those
analyzes of a analytes that did
QC check not meet criteria
sample
SW8a015 Volatile and Method blank One per No TPH detected [ Correct Apply B to all results
{mod) Extractable analytical batch | > PQL problem then for the specific
Total reprep and analyte(s) in all
Petraoleum anaiyze method samples in the
Hydrocarbons blank and all associated analytical
samples batch
processed with
the
contaminated
blank
LCS for alf One LCS per QC acceptance Correct problem | For specific
analytes analytical batch | criteria, then reprep and analyte(s) in ail
Table 7.2.3-2 analyze the LCS J samples in the
and ali samples associated analytical
in the affected batch; if the LCS %R
AFCEE > UCL, apply J to all
analytical batch positive resuits if the
LCS %R < LCL,
apply J to all positive
results, apply R to all
nan-detects

Final
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Table 7.2.3-3. QC Acceptance Criteria for Method SWB015 (Modified)

Method

Applicable
Parameter

QC Check

Minimum
Frequency

Acceptance
Criteria

Corrective
Action"

Flagglng
Criteria

Surrogate
spike

Every samplé.

spiked sample,
standard, and
method blank

QC acceptance
criteria,
Table 7.2.3-2

Correct probiem
then reextract
and anaiyze
sample

For the samples; if
the %R > UCL for
any surrogate, apply
J to all positive
results if the %R <
LCL for any
surrogate, apply J to
all positive results,
apply Rto all
non-detects Iif any
surrogate racovery
is < 10%, apply Rto
all results

SWB015
{mod)

Volatile and
Extractable
Total
Petroleum
Hydrocarbons

MS/MSD

One MS/MSD
per every 20 Air
Force project
samples per
matrix

QC acceptance
criteria,
Table 7.2.3-2

none

For the specific
analyte(s) in all
samples collected
from the same site
matrix as the parent,
apply M if, (1)%R for
MS or MSD > UCL
or {2)%R for MS or
MSD < LCL or
(3MS/MSD RPD
>CL

MDL study

Once per year

Detection limits
established shall
be < the PQLs in
Table 7.2.3-1

none

Apply R to alf resuits
for the specific
analyte(s) in afl
samples analyzed

Results
reported
between MDL
and PQL

none

none

none

Apply F to all results
between MDL and
PQL

a. All corrective actions associated with AFCEE project work shall be documented, and all records
shall be maintained by the laboratory.

b. Flagging criteria are applied when acceptance criteria were not met and corrective action
was not successful or corrective action was not performed.
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7.2.4 Method SWB8020A-Aromatic Volatile Organics

Aromatic volatile organics in water and soil samples are prepared using method
SW5030 and analyzed using method SW8020A. This method (also known as the
BTEX method since the compounds of interest include benzene, toluene, ethylbenzene,
and xylene) is a purge and trap GC method. An inert gas is bubbled through a water
matrix to transfer the volatile aromatic hydrocarbons from the liquid to the vapor
phase. The aromatics are removed from the inert gas by passing the gas through a
sorbent trap, which is then backflushed onto a GC column with a PID to separate and
quantify the compounds of interest. Soil samples are first extracted. Low
concentration contaminated soils may be prepared using method SWS5030A. PQLs for
method SW8020A are presented in Table 7.2.4-1. The calibration, QC, corrective
action, and data flagging requirements are given in Tables 7.2.4-2 and 7.2.4-3.

Final
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Table 7.2.4-1. PQLs for Method SW8020A
Water Soil
Parameter/Method Analyte PQL Unit PQL Unit
Aromatic Volatile 1,2-DCB 4.0 g/l 0.004 mg/kg
Organics 1,3-DCB 40 ug/L 0.004 mg/kg
SWS030A/SWB020A 1.4-DCB 3.0 uo/L 0.003 ma/kg
(W, 5) Benzene 2.0 Hg/L 0.002 mg’kg
Chlorobenzene 2.0 wg/l 0.002 mg/kg
Ethylbenzene 2.0 Hg/L 0.002 mg/kg
Toluene 2.0 wg/l 0.002 mg/kg
Xylenes, total 2.0 Ho/L 0.002 mg/kg
Table 7.2.4-2. QC Acceptance Criteria for Method SW8020A
Accuracy Precision Accuracy Precision
Water Water Soil Soil
Method Analyte (% R) (% RPD) (% R) (% RPD)}
SWB020A 1.2-DCB 61-134 <20 51-144 <30
1,3-DCB 70-131 <20 60141 <30
1.4-DCB 75-126 €20 66-136 <30
Benzene 75-125 <20 66-135 <30
Chlorobenzene 75-129 <20 66-139 <30
Ethyibenzene 71-129 <20 61-139 <30
Toluene 70-125 520 60-135 <30
Xylenes, total 71-133 <20 61-143 < 30
Surrogates:
Bromochlorobenzene 46-136 36-146
Bromoflugrobenzene 48-138 38-148
Diflucrocbenzene 48-138 38-148
Fluorobenzene 44-165 34-175
1.1,1-Trifluorotoluene 44-165 34-175
Final
Recycled
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Table 7.2.4-3. Summary of Calibration and QC Procedures for Method SW8020A

Method Applicable QC Check Minimum Acceptance Corrective FlagglnE
Parameter Frequency Criteria Action® Criteria
SWB020A | Aromatic Five-point Initial %RSD < 20% for | Correct problem [ Apply R to all resuits
volatile nitial calibration prior ] CFs or RFs then repeat initial ] for specific
organics calibration for to sample calibration analyte(s) for all
all anaiytes analysis samples associated
with the calibration
Second-source | Once per five- All analytes Correct problem Apply R to all resuits
calibration point initial within £15% of then repeat initial | for specific
verification calibration expected value calibration analyte(s) for all
samples associated
with the calibration
Retention time } Each initial + 3 times Correct probiem | Apply R to all resuits
window calibration and standard then reanalyze for the specific
calculated for calibration deviation for all samples analyte(s) in the
each analyte verifications each analyte analyzed since sample
retention time the last retention
from 72-hour time check
study
Initial Daily, before All analytes Correct probiem Apply R to all resuits
calibration sample within £15% of then repeat initial | for specific
verification analysis expected value calibration analyte(s) for all
samples associated
with the calibration
Continuing After every All analytes Correct problem § Apply R to all results
calibration 10 samples and J within +15% of then repeat initial ] for the specific
verification at the end of expected value calibration analyte(s) in all
the analysis verification and samples since the
sequence reanalyze ali last acceptable
samples since calibration
last successfu! verification
calibration
verification
SW8020A } Aromatic Demonstrate Once per QC acceptance Recalculate Apply R to all resuits
volatile ability to analyst criteria, resuits; locate for all samples
organics generate Table 7.2 4-2 and fix problem analyzed by the
acceptable with system and analyst
accuracy and then rerun
precision using demonstration
four replicate for those
analyzes of a analytes that did
QC check not meet criteria
sample
Method blank One per No analytes Correct problem | Apply B to all results

analytical batch

detected > PQL

then reprep and
analyze method
blank and all
samples
processed with
the
contaminated
biank

for the specific
analyte(s} in all
samples in the
associated analytical
batch
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Table 7.2.4-3. Summary of Calibration and QC Procedures for Method SW8020A

Method

Applicable
Parameter

QC Check

Minimum
Frequency

Corrective

Acceptance
Action"

Flaggi ng
Criteria

Criteria

LCS for all
analytes

One LCS per
analytical batch

For specific
analyte(s) in all
samples in the
associated anatytical
batch; if the LCS %R
> UCL, apply J to all
positive results if the
LCS %R < LCL,
apply J to ail positive
results, apply R to all
non-detects

Corract problem
then reprep and
analyze the LCS
and all samples
in the affected
AFCEE
analytical batch

QC acceptance
critenia,
Table 7.2.4-2

Second-
column
confirmation

MDL study

100% for all
positive resuits

Once per year

Apply R to the result
for the specific
analyte(s) in the
sample

Same as for
initial or primary
column analysis

Same as for initial
or primary column
analysis

Apply R to all results
for the specific
analyte(s) in all
samples analyzed

Detection limits none
established shall
be < the PQLs in

Table 7.2.4-1

SwWB020A

Aromatic
volatile
organics

Surrogate
spike

Every sample,
spiked sample,
standard, and
method blank

For the samples;
the %R > UCL for
any surrogate, apply
J to all positive
results if the %R <
LCL for any
surrogate. apply J to
all positive resuits,
apply R to all
non-detects If any
sufTogate recovery
is < 10%, apply R to
all results

Correct problem
then reextract
and analyze
sample

QC acceptance
critena,
Table 7.2.4-2

MS/MSD

One MS/MSD
per every 20 Air
Force  project
samples  per
matrix

For the specific
analyte(s) in al!
samples collected
from the same site
matrix as the parent,
apply M if. (1)%R for
MS or MSD > UCL
or (2)%R for MS or
MSD < LCL or
(3IMS/MSD RPD
>CL

QC acceptancel none
criteria,
Table 7.2 4-2

Results
reported
between MOL
and PQL

none

Apply F to all results
between MDL and
PQL

none none

a. All corrective actions associated with AFCEE project work shall be documented, and all records

shall be maintained by the laboratory.
b. Flagging criteria are applied when acceptance criteria were not met and corrective action

was not successful or corrective action was not performed.
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7.2.5 Method SW8021A-Halogenated Volatile Organics

Halogenated volatile organics in water and soil samples are analyzed using method
SW8021A. This method is a purge and trap GC method using preparation method
SW5030A. A temperature program is used in the GC to separate the compounds.
Detection is achieved by a PID and an electrolytic conductivity detector (HECD) in
series. The PQLs for the analytes are presented in Table 7.2.5-1. Requirements for
“confirmation of analytes are described in Section 4.5.2. The calibration, QC, corrective
action, and data flagging requirements are given in Tables 7.2.5-2 and 7.2.5-3.

Final
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Table 7.2.5-1. PQLs for Method SW8021A
Water Soil
Parameter/Method Analyte PaL Unit PQL Unit
Halogenated Volatile 1,1,1,2-Tetrachloroethane 0.10 pg/L 0.01 mg/kg
Organics 1,1,1-TCA 0.30 Hg/L 0.01 mg/kg
SW5030A/SWB021A 1.1,2,2-Tetrachloroethane 0.10 pgil 0.01 mg/kg
W, S) 1,1,2-TCA 0.30 pg/L 0.01 my/kg
1,1-DCA 0.70 Hg/L 0.01 mg/kg
1,1-DCE 0.70 ygiL 0.01 mg/kg
1,2,3-Trichioropropane 4.00 ug/t 0.01 mg/kg
1,2-DCA 0.30 Hg/L 0.01 mg/kg
1,2-DCB 0.50 Hg/L 0.01 mg/kg
1,2-Dichioropropane 0.10 g/l 0.01 mg/kg
1,3-DCB 0.20 Hg/L 0.01 mg/kg
1,4-DCB 0.10 Hg/L 0.01 mg/kg
Benzene 0.10 Hg/L 0.01 mg/kg
Bromobenzene 0.10 Mg/l 0.01 mg/kg
Brormodichiorornethane 0.20 [T 0.01 mg/kg
Bromoform 16.0 Hg/L 0.01 mg/kg
Bromomethane 11.00 pg/L 0.01 mg/kg
Carbon Tetrachloride 0.10 pg/L 0.01 mg/kg
Chiorobenzene 0.10 Hg/L 0.01 mgikg
Chloroethane 1.00 yg/L 0.01 mg/kg
Chloroform 0.20 pg/L 0.01 mg/kg
Chloromethane 0.30 Hg/L 0.01 mg/kg
Cis-1,2-DCE 0560 ugiL 0.01 ma/kg
Cis-1.3-Dichioropropene 0.30 Hg/L 0.01 mg/kg
Dibromochloromethane 050 Hg/L 0.0 mg/kg
Dichlcrodifluorornethane 0.50 pg/L 0.01 mg/kg
EDB 8.00 pa/L 0.01 mag/kg
Ethylbenzene 0.50 Hg/L 0.01 mg/kg
Methylene Chloride 0.20 ug/L 00 mg/kg
TCE 0.20 pg/L 0.01 mg/kg
Tetrachloroethylene 0.50 pg/L 0.01 mg/kg
Toluene 0.10 Ho/L 0.01 mg/kg
Trans-1,2-DCE 0.60 Ho/L 0.01 mg/kg
Trans-1,3-Dichloropropene 1.00 Hg/L 0.01 mg/kg
Trichlorofiuoromethane 0.30 Hg/L 0.01 mg/kg
Vinyl Chioride 0.40 Hg/L 0.01 mg/kg
Xylenes, Total 0.50 Hg/L 0.01 mg/kg
Final
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Table 7.2.5-2. QC Acceptance Criteria for Method SW8021A
Method Analyte Accuracy Precision Accuracy Precision
Water Water Soil Soil
{% R) {% RPD) (% R) (% RPD)

SWB021A 1,1,1,2-Tetrachloroethane 75-125% <20 65-125 <30
1,1,1-TCA 69-134 <20 59-134 <30
1,1,2,2-Tetrachloroethane 30-166 <20 25-166 <30
1,1,2-TCA 61-130 <20 51-130 <30
1,1-DCA 64127 <20 54-127 <30
1,1-DCE 53-147 <20 43-147 <30
1,2,3-Trichloropropane 75-125 <20 65-125 <30
1,2-DCA 68-137 <20 58-137 <30
1,2-DCB 61-134 <20 51-134 <30
1,2-Dichioropropane 73-125 <20 63-125 <30
1,3-DCB 63-137 <20 53-137 <30
1,4-DCB 66—-135 <20 56-135 <30
Benzene 75-125 <20 65-125 <30
Bromecbenzene 75-125 <20 65-125 <30
Bromodichloromethane 61-135 <20 51-135 <30
Bromofarm 58-129 <20 48-129 <30
Bromomethane 68-125 <20 58-125 =30
Carbon Tetrachioride 69-139 <20 59-139 <30
Chiorobenzene 75-129 <20 65-129 <30
Chicroethane 75-130 <20 65-130 <30
Chiaraform 49-133 <20 39-133 <30
Chloromethane 58-154 <20 49-154 <30
Cis-1,2-DCE 75-120 <20 65-125 <30
Cis-1,3-Dichloropropene 75-130 <20 65-130 <30
Dibromochloromethane 75-131 <20 65-131 <30
Dichierediflugromethane 68-125 <20 58-125 <30
EDB 75-121 <20 65-131 <30
Ethylbenzene 71-129 <20 61-128 < 30
Methylene Chloride 42-176 <20 32-176 <30
YCE 75141 <20 65-141 <30
Tetrachloroethylene 75-142 <20 65-142 <30
Toiluene 70-125 < 20 60-125 < 30
Trans-1,2-DCE 75-130 <20 68-130 <30

Final

HAWPAFRCARSWELL'QAPP:SEC-07.DOC 8/13/96 Recycfed




- RE e
AFCEE QAPP
Version 1.1
February 1996
Page 7-25
Table 7.2.5-2. QC Acceptance Criteria for Method SW8021A
Mathod Analyte Accuracy Precision Accuracy Precision
Water Water Soil ' Soil
(% R) (% RPD) (% R) (% RPD)
Trans-1,3-Dichioropropene 42-156 <20 32-156 <30
Trichlorofluoromethane 75-130 <20 69-130 <30
Vinyl Chleride 47-142 <20 37-142 <30
Xylenes, Total 71-133 <20 61-133 <30
SWB021A Surrogates:
1,4-Dichiorobutane 35-135 35-135
Bromochlorobenzene 37-137 37137
Final
Recycled
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Table 7.2.5-3. Summary of Calibration and QC Procedures for Method SW8021A

Method Applicable QC Check Minimum Acceptance Corrective Flagging
Parameter Frequency Criteria Action” Criteria
SWB021A | Halogenated Five-point Initial %RSD < 20% for | Correct problem [ Apply R to all results
volatile initial calibration prior | CFs or RFs then repeat initial | for specific
organics calibration for to sample calibration analyte(s) for ali
all analytes analysis samples associated
: with the calibration
Second-source | Once per five- All analytes Correct problem Apply R to all results
cafibration point initial within £15% of then repeat initia! | for specific
verification calibration expected value calibration analyte(s) for all
samples associated
with the calibration
Retention time ] Each initial * 3 times Correct problem Apply R to alf results
window calibration and standard then reanalyze for the specific
calculated for calibration deviation for all samples anatyte(s) in the
each analyte verifications each analyte analyzed since sample
retention time the last retention
from 72-hour time check
study
initial Daily, before All analytes Correct problem | Apply R to all resuits
calibration sample within +15% of then repeat initial ] for specific
verification analysis expected value calibration analyte(s) for all
samples associated
with the calibration
Continuing After every All analytes Correct problem | Apply R to all results
calibration 10 samples and § within 215% of then repeat initial § for the specific
verification at the end of expected value calibration analyte(s) in all
the analysis verification and samples since the
sequence reanalyze afl last acceptable
samples since calibration
last succassful verification
calibration
verification
Demonstrate Once per QC acceptance Recalculate Apply R to all results
ability to analyst criteria, results; l0cate for all samples
generate Table 7.2.5-2 and fix problem analyzed by the
acceptable with system and { anaiyst
accuracy and then rerun
precision using demonstration
four replicate for those
analyzes of a analytes that did
QC check not meet criteria
Ssample
SWB021A | Halogenated | Method blank One per No analytes Correct problem | Appiy B to ali resuits

volatile analytical batch | detected > PQL then reprep and for the specific
organics analyze method analyte(s) in all
blank and ali samples in the
samples associated analytical
processed with batch
the
contaminated
blank
Final
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Table 7.2.5-3. Summary of Calibration and QC Procedures for Method SW8021A

Method

Applicable
Parameter

QC Check

Minimum
Frequency

Acceptance
Criteria

Corrective
Action®

Flagglng
Criteria

LCS for all
analytes

One LCS per
analytical batch

QC acceptance
criteria,
Table 7.2.5-2

Reprep and
analyze the LCS
and all samples
in the affected
AFCEE
analytical batch

Faor specific
analyte(s) in all
samples in the
associated analytical
batch; if the LCS %R
> UCL, apply J to all
positive results if the
LCS %R < LCL,
apply J to afl positive
resulls, apply R to all
non-detects

Surrogate
spike

Every sample,
spiked sampie,
standard, and
method blank

QC acceptance
criteria,
Table 7.2.5-2

Correct problem
then reextract
and analyze
sample

For the samples; if
the %R > UCL for
any surrogate,

apply J to all positive
resuits if the %R <
LCL for any
surrogate, apply J to
all positive results,
apply Rto all
non-detects if any
surrogate recovery
is < 10%, apply R to
all results

SWs021A

Halogenated
volatile
organics

MS/MSD

One MS/MSD
per every 20 Air
Force project
samples per
matrix

QC acceptance
criteria,
Table 7.2.5-2

none

For the specific
analyte(s) in all
samples collecled
from the same site
matrix as the parent,
apply M if;(1)%R for
MS or MSD > UCL
or {2)%R for MS or
MSD < LCL or
(3)MS/MSD RPD
>CL

Second-
column
confirmation

100% for all
positive results

Same as for initial
or primary cotumn
analysis

Same as for
initial or primary
column analysis

Apply R to the result
for the specific
analyte(s} in the
sample

MDL study

Once per year

Detection iimits
established shall
be < the PQLs in
Table 7.2.5-1

none

Apply R to all results
for the specific
analyte(s) in all
samples analyzed

Results
reported
between MDL
and PQL

none

none

nong

Apply F to all results
between MDL and
PQL

a. All corrective actions associated with AFCEE project work shall be documented, and all records
shall be maintained by the laboratory.

b. Flagging criteria are applied when acceptance criteria were not met and corrective action
was not successful or corrective action was not performed.
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Select nitrosamines in water and soil samples are analyzed using method SW8070.

The sample is extracted and analyzed by gas chromatography.

PQLs for method

SW8070 are presented in Table 7.2.6-1. The calibration, QC, corrective action, and
data flagging requirements are given in Tables 7.2.6-2 and 7.2.6-3. -

Table 7.2.6-1. PQLs for Method SW8070

Water Soll
Parameter/Method Analyte PQL Unit PQL Unit
Nitrosamines/SWB070 N-Nitrosodi-n-propylamine 2.0 ng/L 4.0 ma/kg
N-Nitrosodimethylamine 0.50 ugi 1.0 mglkg
N-Nitrosodiphenylamine a0 ug/l 6.0 mg/kg
Table 7.2.6-2. QC Acceptance Criteria for Method SW8070
Accuracy Pracision Accuracy Precision
Water Water Soil Soil
Method Analyte {% R} {% RPD} {% R) (% RPD)
SWB070 N-Nitrosodi-n-propylamine 45146 <30 35-146 <50
N-Nitrosodimethylamine 25-125 < 30 25135 <50
N-Nitrosodiphenylamine 25-1239 < 30 25-149 < 50

Surrogates":

a. Use an analyte and its LCS limit from the method that is not expected to be present in

the sample as the surrogate.
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Table 7.2.6-3. Summary of Calibration and QC Procedures for Method SW8070
Method Applicable QC Check Minimum Acceptance Corrective Flagging
Parameter Frequency Criteria Action" Criteria
SWSG70 Nitrosamings | Five-point fnitial %RSD < 20% for | Correct problem [ Apply R to alf results
initial calibration pricr § CFs or RFs then repeat initial | for specific
calibration for to sample calibration analyte(s) for all
all analytes analysis samples associated
with the calibration
Second-source | Once per five- All analytes Correct problem | Apply R to all results
calibration point initial within £15% of then repeat initial | for specific
verification calibration expected value calibration analyte(s) for all
samples associated
with the calibration
Retention time ] Each initial * 3times Correct problem § Apply R to all results
window calibration and standard then reanalyze for the specific
calculated for calibration deviation for all samples analyte(s) in the
each analyte verifications each analyte analyzed since sample
retention time the last retention
from 72-hour time check
study
Initial Daily, before All analytes Correct problem | Apply R to all results
calibration sample within +15% of then repeat initial ] for specific
verification analysis expected value calibration analyte(s) for all
samples associated
with the calibration
Continuing After every All analytes Correct problem ] Apply R to all results
calibration 10 samples and | within +15% of then repeat initial § for the specific
verification at the end of expected value calibration analyte(s) in all
the analysis verification and samples since the
seguence reanalyze all last acceptable
samples since calibration
last successful verification
calibration
verification
Demonstrate Once per QC acceptance Recalculate Apply R to all results
ability to anaiyst criteria, results; iocate for alf samples
generate Table 7.2.6-2 and fix problem analyzed by the
acceptable with system and | analyst
accuracy and then rerun
precision using demonstration
four replicate for those
analyzes of a analytes that did
QC check not meet criteria
sample
SWeo70o Nitrosamines § Method blank One per No analytes Correct problem § Apply B to all results

anaiytical batch

detected > PQL

then reprep and
analyze method
blank and all
samples
processed with
the
contaminated
blank

for the specific
analyte(s) in all
samples in the
associated anaiytical
batch
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Table 7.2.6-3. Summary of Calibration and QC Procedures for Method SW8070

Methad

Applicable
Parameter

QC Check

Minimum
Frequency

Acceptance
Criteria

Corrective
Action"

Flagglng
Criteria

LCS for all
analytes

One LCS per
analytical batch

QC acceptance
criteria,
Table 7.2.6-2

Reprep and
anaiyze the LCS
and all samples
in the affected
AFCEE
anafytical batch

For specific
analyte(s) in all
samples in the
associated analytical
batch; if the LCS %R
> UCL, apply J to alf
positive results if the
LCS %R < LCL,
apply J to all positive
results, apply R to all
non-detects

Surrogate
spike

Every sample,
spiked sample,
standard, and
method blank

QC acceptance
criteria,
Table 7.2.6-2

Correct probiem
then reextract
and analyze
sample

For the samples; if
the %R > UCL for
any surrogate, apply
J to all positive
results if the %R

< LCL for any
surrogate, apply J to
all positive resufts,
apply R to all
non-detects If any
surrogate recovery
is < 10%, apply Rto
alt results

SW8E070

Nitrosamines

MS/MSD

One MS/MSD
per every 20 Air
Force project
samples per
matrix

QC acceptance
criteria,
Table 7.2.6-2

none

For the specific
analyte(s) in all
samples collected
from the same site
maltrix as the parent,
apply M if. (1)%R for
MS or MSD > UCL
or (2)%R for MS or
MSD < LCL or
(3)IMS/MSD RPD
>CL

Second-
column
confirmation

100% for all
positive results

Same as for
initial or primary
column analysis

Same as for
initial or primary
column analysis

Apply R to the result
for the specific
analyte(s} in the
sample

MDL study

Once per year

Detection limits
established shall
be < the PQLs in
Tabie 7.2.6-1

none

Apply R to all results
for the specific
analyte(s) in afl
samples analyzed

Results
reported
between MDL
and PQL

none

none

none

Apply F to all results
between MDL and
PQL

a. All corrective actions associated with AFCEE project work shall be documented, and all records
shall be maintained by the laboratory.

b. Flagging criteria are applied when acceptance criteria were not met and corrective action
was not successful or corrective action was not performed.
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7.2.7 Method SW8080A-Organochlorine Pesticides and Polychlorinated
Biphenyls

Organochlorine pesticides and PCBs in water and soil samples are analyzed using
method SW8080A. This analytical method involves extraction of water samples using
a separatory funnel (method SW3510B). Extraction of solid samples is accomplished
using ultrasonic extraction (method SW3550A) procedures. The pesticides and PCBs
are separated and quantified by GC using electron capture detection. PQLs for this
method are presented in Table 7.2.7-1. The calibration, QC, corrective action, and data
flagging requirements are given in Tables 7.2.7-2 and 7.2.7-3.

Final
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Table 7.2.7-1. PQLs for Method SW8080A
Water Soil
Parameter/Method Analyte PQL unit PQL Unit
Organochlorine Pesticides Algrin 0.04 pa/L 0.003 mg/kg
and PCBs a-BHC 0.03 ug/L 0.002 mg/kg
SW3510B/SWB080A (W) B-BHC 0.06 pgiL 0.004 mg/kg
SWAI550A/SW808B0A (S) 5-BHC 0.09 pg/L 0.006 mg/kg
y-BHC (Lindane) 0.04 pa/k 0.003 mg/kg
Chicrdane (technical) 0.14 pgil 0.009 mg/kg
4.4-DDD 0.11 g/l 0.007 mg/kg
4,4'-DDE 0.04 ug/L 0.003 my/kg
44-D0T 0.12 ug/L 0.008 mg/kg
Dieldrin 0.02 g/l 0.01 mg/kg
Endosulfan | 0.14 pg/l 0.008 mg/kg
Endosulfan Il 0.04 pg/L 0.003 mg/kg
Endosutfan Sulfate 0.66 ug/L 0.04 mg/kg
Endrin 006 pg/l 0.004 mg/kg
Endrin Aldehyde 023 pg/L 0.02 mg/kg
Heptachlor 0.03 ugrL 0.002 mg/kg
Heptachlor Epoxide 0.83 ugfl 006 mg/kg
Methoxychlor 1.76 ug/l 01 mg/kg
Toxaphene 2.4 po/k 0.2 mg/kg
PCB-1016 1.0 Mo/l 1.0 mg/kg
PCB.1221 1.0 ua/L 1.0 mg/kg
PCB-1232 10 pg/L 10 mg/kg
PCB-1242 1.0 ug/L 10 mg/kg
PCB-1248 1.0 pg/L 1.0 mgfkg
PCB-1254 1.0 ug/l 1.0 mg/kg
PCB-1280 1.0 ug/L 1.0 mg/kg
Final
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Table 7.2.7-2. QC Acceptance Criteria for Method SW8080A
Method Analyte Accuracy Precision Accuracy Precision
Water Water Soail Soil
(% R) (% RPD) (% R) (% RPD)
SWB080A Aldrin 47-125 < 30 37135 <50
a-BHC 75-125 <30 65-135 <50
p-BHC 51-125 <30 41-133 < 50
&-BHC 75-126 <30 65-136 <50
¥-BHC (Lindane) 73-125 <30 63-135 - < 50
Chlordane (technical) 45-125 <30 35-135 < 50
44-.DDD 48-136 <30 38-146 <50
4 4'-DDE 45-138 <30 35-149 <50
44-DDT 34-143 <30 25-153 <50
Dieidrin 42-132 <30 32-142 <50
Endosulfan | 45-143 <30 38-153 <50
Endosuifan Il 75-159 <30 65-169 <50
Endosulfan Sulfate 46-141 <30 36151 <50
Endrin 43-134 <30 33144 <50
Endrin Aldehyde 75-150 <30 65-160 <50
Heptachlor 45-128 <30 35-138 < 50
Heptachlor Epoxide 53-134 <30 43-144 < 50
Methoxychlor 73-142 <30 63-152 < 50
Toxaphene 41-126 <30 31-136 <50
PCB-1016 54-125 <30 44-135 <50
PCB-1221 30-175 <30 25-175 < 50
PCB-1232 38150 < 30 29-160 <50
PCB-1242 39-150 =30 29-160 < 50
PCB-1248 38158 < 30 28-168 < 50
PCB-1254 29131 <30 25-141 < 50
PCB-1260 - 41-126 < 30 31-138 < 50
Surrogates:
DCBP 34-133 34-133
TCMX 45-120 45-120
Final
Recycled
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Table 7.2.7-3. Summary of_Calibration and QC Procedures for Method SW8080A

Method Appiicable QC Check Minimum Acceptance Corrective Flagglng
Parameter Frequency Criteria Action" Criteria
SW80B0A | Organo- Five-point Initial %RSD < 20% for | Correct problem | Apply R to all results
chlonne initial calibration prior § CFs or RFs then repaat initial | for specific
pesticides calibration for to sample calibration analyte(s) for ail
and PCBs all analytes analysis samples associated
with the calibration
Second-source | Once per five- All analytas Correct problem | Apply R to all results
calibration point initial within £15% of then repeat initial § for specific
verification calibration expected value calibration analyte(s) for afl
samples associated
with the calibration
Retention time |} Each initial + 3 times Correct problem J Apply R to all results
window calibration and standard then reanalyze for the specific
calculated for calibration deviation for all samples analyte(s) in the
each anaiyte verifications each analyte analyzed since sampie
retention time the last retention
trom 72-hour time check
study
Initial Daily, before Alf analytes Correct problem | Apply R to ali resuits
calibration sample within £15% of then repeat initial | for specific
verification analysis expected value calibration analyte(s) for all
samples associated
with the calibration
Continuing After every All analytes Correct problem | Apply R to all results
calibration 10 samples and ] within +15% of then repeat initiai J for the specific
verification at the end of expected value calibration analyte(s) in all
the analysis verification and samples since the
sequence reanalyze all last acceptable
samples since calibration
last successful verification
calibration
verification
SwW8080A | Organo- Breakdown Daily prior to Degradation Repeat Apply J to ali
chlorine check (Endrin analysis of <20% breakdown positive DDT, DDE,
pesticides and DDT) samples check DDD, endrin, endrin
and PCBs ketone and endrin
aldehyde results;
apply R to the
analytes listed
above if minimum
frequency is not met
Demonstrate Once per QC acceptance Recalculate Apply R to all results
ability to analyst critenia, results; locate for all samples
generate Table 7.2.7-2 and fix probiem analyzed by the
acceptable with system and analyst
accuracy and then rerun
precisioh using demonstration
four replicate for those

analyzes of a
QC check
sample

analytes that did
not meet criteria
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Table 7.2.7-3. Summary of Calibration and QC Procedures for Method SW8080A

Method Applicable QC Check Minimum Acceptance Corractive Flagglng
Parameter Frequency Criteria Action® Criteria
Method blank Cne per No analytes Correct problem Appiy B to all results
anaiytical batch | detected > PQL reprep and for the specific
analyze method analyte(s) in alf
blank and all samples in the
samples associated analytical
processed with batch
the
contaminated
blank
LCS for all One LCS per QC acceptance Reprep and For specific
analytes analytical batch | criteria, analyze the LCS [ analyte(s) in all
Table 7.2.7-2 and all samples samples in the
in the affected associated analytical
AFCEE batch; if the LCS %R
analytical batch > UCL, apply J to all
positive results if the
LCS %R < LCL,
apply J to all positive
results, apply R to all
non-detects
SWB0B0A Organo- Surrogate Every sample, QC acceptance Correct problem For the samples; if
chiorine spike spiked sampie, criteria, then reextract the %R > UCL for
pesticides standard, and Table 7.2.7-2 and analyze any surrogate, apply
and PCBs method biank sample J to all positive
resuits if the %R <
LCL for any
surrogate, apply J to
all positive results,
apply R to all
non-detects If any
surrogate recovery
is < 10%, apply Rto
all results
MS/MSD Onge MS/MSD QC acceptance none For the specific
per every 20 Air | criteria, anafyte(s) in all
Force project Table 7.2.7-2 samples collected
samples per from the same site
matrix matrix as the parent,
apply M if; (1)%R for
MS or MSD > UCL
or (2)%R for MS or
MSD < LCL or
{3)MS/MSD RPD
> CL
Second- 100% for al Same as for Same as for Apply R to the resuit
column positive results initial or primary initial or primary for the specific
confirmation column analysis column analysis analyte(s) in the
sample
MDL stugdy Once per year Detection limits none Apply R to all resuits

established shall
be < the PQLs in
Table 7.2 7-1

for the specific
analyte(s) in all
samples analyzed
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Table 7.2.7-3. Summary of Calibration and QC Procedures for Method SW8080A

Method Applicable QC Check Minimum Acceptance Corractive Flagging
Parameter Frequency Criteria Action" Criteria
Swaos0a | Organo- Resufts none none none Apply F to all results
chlorine reported between MDL and
pesticides between MDL PQL
and PCBs and PQL

a. All corrective actions associated with AFCEE project work shal! be documented, and all records

shall be maintained by the laboratory.
b. Flagging criteria are applied when acceptance criteria were not met and corrective action was not

successful or corrective action was not performed.
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7.2.8 Method SW8081-Organochlorine Pesticides and Polychlorinated
Biphenyls

Organochlorine pesticides and PCBs in water and soil samples are analyzed using
method SW8081. This analytical method involves extraction of water samples using a
separator funnel (method SW3510B). Extraction of solid samples is accomplished
with ultrasonic extraction (method SW3550A) procedures. The pesticides and PCBs
are separated and quantified by GC using electron capture detection. Practical
quantitation limits (PQLs) for this method are presented in Table 7.2.8-1. The
calibration, QC, corrective action, and data flagging requirements are given in Tables

7.2.8-2 and 7.2.8-3.

Final
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Table 7.2.8-1. PQLs for Method SW8081
WSMF Soil
Parameter/Method Analyte PQL Unit PQL Unit
Organochlorine Pesticides a-BHC 0.35 pg/L 0.019 mg/kg
and PCBs p-BHC 0.23 ug/L 0.033 mg/kg
SW3510B/SW8081 (W) §-BHC 0.24 oL 0.011 mg/kg
SW3550A/SWB081 (S) y-BHC {(Lindane) 0.25 ug/L 0.020 mag/kg
a-Chiordane 0.80 uo/l 0.015 mg/kg
y-Chiordane 0.37 pg/L 0.015 mg’kg
4.4-DDD 0.50 g/l 0.042 markg
4.4 -DDE 0.58 gL 0.025 mg/kg
4.4-DDT 0.81 Hg/L 0.036 mg/kg
Aldrin 0.34 pg/L 0.022 mg/kg
Dieldrin 0.44 ug/L 0.035 mg/kg
Endosufifan | 0.30 pg/L 0.021 mg/kg
Endosulfan 1l 040 Ho/L 0.024 ma/kg
Endosulfan Sulfate 0.35 Hg/L 0036 mag/kg
Endrin 0.39 Hg/L 0.036 ma’kg
Endrin Aldehyde 0.50 Hg/L 0.016 mg/kg
Heptachior G40 pg/L 0.020 mg/kg
Heptachlor Epoxide 0.32 wa/L 0.021 mg’kg
Methoxychlor 0.86 Hg/L 0.057 mg’kg
PCB-1016 1.00 gL 070 mg/kg
PCB-1221 1.00 ug/L 070 mg/kg
PCB-1232 1.00 ug/L 0.70 mg/kg
PCB-1242 1.00 Hg/L 070 mg/kg
PCB-1248 1.00 ug/L 0.70 mg/kg
PCB-1254 1.00 pgiL 0.70 ma/kg
PCB-1260 1.00 Hg/L 070 mg/kg
Toxaphene D.50 pg/L 057 mg/kg
Final
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Table 7.2.8-2. QC Acceptance Criteria for Method SW8081
#Method Analyte Accuracy Precision Accuracy Precision
Water Water Soil Soil
(% R) {% RPD) (% R) (% RPD)
SWa8081 a-BHC 75125 <30 65-135 < 50
p-BHC 51-125 <30 41-133 <50
&-BHC 75126 <30 65-136 < 50
¥-BHC {Lindane) 73-125 <30 6§3-130 <50
a-Chlordane 41-125 <30 31-135 <50
y-Chlordane 41-125 < 30 31-133 <50
4,4-DDD 48-136 <30 38-145 <50
4.4-DDE 45-139 < 30 35-149 < 50
4,4-DDT 34-143 <30 25-153 < 50
Aldrin 47-125 <30 37-126 < 50
Cieldrin 42-132 =30 32-142 <50
Endosulfan | 49-143 <30 38-153 <50
Endosuffan Ii 75-159 <30 65-169 <50
Endosulfan Sulfate 46141 <30 36-151 <50
Endrin 43134 <30 33-144 < 50
Endrin Aidehyde 75-150 <30 65-160 <50
Heptachlor 45-128 <30 35-138 < 50
Heptachior Epoxide 53-134 <30 43-144 <50
Methoxychlor 73-142 <30 63—152 < 50
PCB-1016 54-125 <30 44-127 <50
PCB-1221 41-126 <30 31-136 <50
PCB-1232 41-126 <30 31-136 < 50
PCB-1242 39-150 <30 26-180 < 50
PCB-1248 41-126 <30 31-136 < 50
PCB-1254 25-131 <30 25-141 <50
PCB-1260 41-126 <30 31-136 < 50
Toxaphene 41-126 <30 31-13¢ <50
Surrogates:
DCBP 34--133 25-143
TCMX 45-125 35-135
Final
Recycled
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Table 7.2.8-3 Summary of Calibration and QC Procedures for Method SW8081

Method Applicable QC Check Minimum Acceptance Corrective Flagging
Parameter Frequency Criteria Action" Criteria
SWB031 Organo- Five-point initial %RSD < 20% for | Cormrect problem Apply R to all results
chlorine initial calibration prior | CFs or RFs then repeat initial | for specific
pesticides calibration for to sample calibration analyte(s) for all
and PCBs all analytes analysis samples associated
with the calibration
Second-source f Once per five- All analytes Correct problem | Apply R to all results
calibration point initial within £15% of then repeat initial § for specific
verification calibration expected value calibration analyte(s) for all
samples associated
- __| with the calibration
Retention time [ Each initial + 3times Correct problem } Apply R to all results
window calibration and standard then reanalyze for the specific
calculated for calibration deviation for ali samples analyte(s) in the
each analyte verifications each analyte analyzed since sample
retention time the last retention
from 72-hour time check
study
Initial Daily, before All analytes Correct problem Apply R to all results
calibration sample within +15% of then repeat initial | for specific
verification analysis expected value calibration analyte(s) for all
samples associated
with the calibration
Continuing After every All analytes Correct problemn | Apply R to all results
calibration 20 samples and ] within +15% of then repeat initial | for the specific
verification at the end of expected value calibration analyte(s) in all
the analysis verification and samples since the
sequence reanalyze all last acceptable
samples since calibration
last successful verification
calibration
. verification
Swa081 Organo- Breakdown Daily prior to Degradation Repeat Apply J to all
chlonne check (Endrin analysis of <15% breakdown positive DDT, DDE,
pesticides and DDT) samples check DDD, endrin, endnn
and PCBs ketone and endnn
aldehyde results;
apply R to the
analytes listed
above if minimum
frequency is not met
Demonstrate Once per QC acceptance Recalculate Apply R to ali resuits
ability to analyst criteria, results; locate for all sampies
generate Table 7.2.8-2 and fix problem analyzed by the
acceptable with system and | analyst

accuracy and
precision using
four replicate
analyzes of a
QC check
sample

then rerun
demonstration
for those
analytes that did
not meet criteria
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Table 7.2.8-3 Summary of Calibration and QC Procedures for Method SW8081

Method Applicable QC Check Minimum Acceptance Corrective Flagglng
Parameter Fraguency Criterla Action® Criteria
Method biank One per No analytes Correct problemn | Apply B to all results

analytical batch J detected > PQL then reprep and for the spacific
analyze method analyte(s) in all

blank and all samples in the
samplas associated anaiytical
processed with batch
the
contaminated
blank

LCS for ail One LCS per QC acceptance Correct problem For specific

analytes analytical batch ] criteria, then reprep and analyte(s) in all

Table 7.2.8-2 analyze the LCS | samples in the

and all samples associated analytical
in the affacted batch; ifthe LCS %R
AFCEE > UCL, apply J to all
analytical batch positive results if the
LCS %R < LCL,

apply J to all positive
results, apply R to all

non-detects
Swag081 Organo- Surrogate Every sampie, QC acceptance Correct problemt | For the samples; if
chiorine spike spiked sample, § criteria, then reextract the %R > UCL for
pesticides standard, and Table 7.2.8-2 and analyze any surrogate, apply
and PCBs method blank sample Jto all positive
resylts if the %R <
LCL for any

Sufrogate, apply J to
all positive results,
apply R to all
non-detects .If any
sufragate recovery
is < 10%, apply R to

all rasults
MS/MSD One MS/MSD QC acceptance none For the specific
per every 20 Air | criteria, anatyte(s) in all
Force project Tabie 7.2.8-2 samples collected
samples per from the same site
matrix matrix as the parent,

apply M if, (1)%R for
MS or MSD > UCL
or (2)%R for MS or

MSD < LCL or
(3)MSMSD RPD
>CL
Second- 100% for all Same as for Same as for Apply R to the result
column positive results § initial or primary initial or primary for the specific
confirmation column analysis | column analysis | analyte(s) in the
sample
MOL study Once per year Detection limits none Apply R to all results
established shall for the specific
be < the PQLs in analyte(s) in ali
Table 7.2 81 sampies analyzed
Swa081 Qrgano- Results none none none Apply F to all results
chiprine reported between MODL and
pesticides between MDL PQL
and PCBs and PQL
a ;All corrective actions associated with AFCEE project work shall be documented, and all records shall be maintained by the
aboratory

b Flagging criteria are applied when acceptance criteria were not met and corrective action was not successful or corrective action was
not performed.

Final
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7.2.9 Method SW8140-Organophosphorus Pesticides

Method SWE8140 is a GC method used to determine the concentrations of various
organophosphorus pesticides. This analytical method involves extraction of water
samples using a separatory funnel (method SW3510B). Extraction of solid samples is
accomplished by ultrasonic extraction {method SW3550A) procedures. An aliquot of
the extract is injected into a GC, and compounds in the GC effluent are detected with a
flame photometric or nitrogen-phosphorus detector. Any compounds identified
tentatively in the primary analysis are confirmed on a second GC column. PQLs for
these pesticides are presented in Table 7.2.9-1. The calibration, QC, corrective action,
and data flagging requirements are given in Tables 7.2.9-2 and 7.2.9-3.

Final
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Table 7.2.9-1. PQLs for Method SW8140
Water Soil
Parameter/Method Analyte PQL Unit PQL Unit
Organophosphorus Pesticides ] Azinphos Methyl 15.0 ug/L 1.0 mg/kg
SW3510B/SWEB140 (W) Bolstar 15 ug/iL 0.1 mg/kg
SW3550A/5W8140 (S) Chiorpyrifos 3.0 ug/L 0.2 mg/kg
Coumaphos 15.0 ug/L 1.0 mg/kg
Demeton-o 2.5 ugit 0.2 mg/kg
Demeton-s 2.5 Hg/L 02 mg/kg
Diazinon 6.0 pg/L 0.4 mg’kg
Dichlorovos 100 ug/L 07 mg/kg
Disulfoton 20 pg/L 0.1 mg/kg
Ethoprop 25 Mo/l 02 mg’kg
Fensulfothion 150 Hg/L 1.0 mg/kg
Fenthion 1.0 Mg/L 0.1 mg/kg
Merphos 25 Mg/L 0.2 mg/kg
Mevinphos 3.0 Hg/L 0.2 mg/kg
Naled 1.0 ug/L 0.1 mg/kg
Parathion Methyl 03 ug/L 0.02 mg/kg
Phorate 1.5 Mg/l 0.1 mg/kg
Ronnel 3.0 Mg/l 0.2 mg/kg
Stirophos 50.0 ugiL 24 mg/fkg
Tokuthion 50 ug/L 04 mgfkg
Trichloronate 15 Hg/L 01 mg/kg
Final
Recycled
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Table 7.2.9-2. QC Acceptance Criteria for Method SW8140

Mathod Analyte Accuracy Precision Accuracy Precision
Watar Water Soil Soil
(% R) (% RPD} (% R} (% RPD)

SW8140 Azinphoé Methy! 50-150 <30 40-160 <50
Bolstar 46-125 <30 16-135 <50
Chiorpyrifos 75-125 <30 65135 < 50
Coumaphes 71-147 <30 61-157 <50
Demeton-o 50-150 <30 40-160 < 50
Demeton-s 50-150 <30 40-160 < 50
Diazinon 47-149 < 30 37-158 <50
Dichloroves 45-125 <30 39-135 < 50
Disulfoton 50-150 <30 40-160 < 50
Ethoprop 75-125 <30 65-135 < 50
Fensulfothion 43-145 < 30 33-155 <50
Fenthion 25-125 < 30 25-130 <50
Merphos 75144 <30 65-154 < 50
Mevinphos 33-125 <30 25-135 < 50
Naled 54-125 <30 44-135 < 50
Parathion Methyl 45-130 <30 35-140 < 50
Phorate 50-150 <30 40160 < 50
Ronnel 75-116 <20 65135 < 50
Stirophos 48-125 <30 38-135 < 50
Tokuthion 44125 <30 34-135 <50
Trichloronate 49-161 <30 39-1M1 <50
Surrogates”:

a. Use an analyte and its LCS limit from the method that is not expected to be present in
the sample as the surrogate.

Final
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Table 7.2.9-3. Summary of Calibration and QC Procedures for Method SW8140

Method Applicable QC Check Minimum Acceptance Corrective Flagging
Parameter ' Frequency Criteria Action" Criteria
SWE140 Organophos- | Five-point Initial %RSD < 20% for | Correct problem | Apply R to all results
phorus initial calibration prior § CFs or RFs then repeat initial ] for specific
pesticides calibration for to sample calibration analyte(s) for al
all analytes analysis samples associated
with the calibration
Second-source | Once per five- All analytes Correct problem [ Appiy R to all resuits
calibration point initial within £15% of then repeat initia! § for specific
verification calibration expected value calibration analyte(s) for all
samples associated
with the calibration
Retention time § Each initial * 3 times Correct problem § Apply R to all results
window calibration and standard then reanalyze for the specific
calcuiated for calibration deviation for all samples analyte(s) in the
each analyte verifications each analyte analyzed since sample
retention time the last retention
from 72-hour time check
study
initial Daily, before All analytes Correct problem Apply R to all results
calibration sample within +15% of then repeat initial | for specific
verification analysis expected vaiue calibration analyte(s) for all
samples associated
with the calibration
Continuing After every All analytes Correct problem | Appiy R to all results
calibration 10 samples and | within +15% of then repeat initial ] for the specific
verification at the end of expected value catibration anatyte(s) in ail
the analysis verification and samples since the
sequence reanalyze ail last acceptable
samples since calibration
last successful verification
calibration
verification
Demonstrate Once per QC acceptance Recalculate Apply R to ail resuits
ability to analyst criteria, results; iocate for ail sampies
generate Table 7.2.9-2 and fix problem anaiyzed by the
acceptable with system and analyst
accuracy and then rerun
precision using demonstration
four replicate for those
analyzes of a anaiytes that did
QC check not meet criteria
sample
Swa140 Organophos- | Method blank One per No analytes Correct problem | Apply B to all results
phorus analytical batch | detected > PQL ] then reprep and § for the specffic
pesticides analyze method analyte(s) in al!
blank and all samples in the
samples associated analytical

processed with
the
contaminated
biank

batch
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Table 7.2.9-3. Summary of Calibration and QC Procedures for Method SW8140

Method

Applicable
Paramaeter

QC Check

Minimum
Frequency

Acceptance
Criteria

Corrective
Action®

Flagging
Criteria

LCS for all
analytes

One LCS per
analytical batch

QC acceptance
criteria,
Tabie 7.2.9-2

Correct problem
then reprep and
analyze the LCS
and all samples
in the affected
AFCEE
analytical batch

For specific
analyte(s) in ail
samples in the
associated analytical
batch; if the LCS %R
> UCL, apply J to all
positive results if the
LCS %R < LCL,
apply J to all positive
results, apply R to all
non-detects

Surrogate
spike

Every sampie,
spiked sample,
standard, and
method blank

QC acceptance
criteria,
Table 7.2.58-2

Correct problem
then reextract
and analyze
sample

For the samples; if
the %R > UCL for
any surrogate, apply
J to alf positive
results if the %R <
LCL for any
surrogate, apply J to
all positive results,
apply R to all
non-detects If any
surrogate recovery
Is < 10%, apply R to
all results

SwWB140

Organophos-
phorus
pesticides

MS/MSD

One MS/MSD
per every 20 Air
Force proiect
samples per
matrix

QC acceptance
criteria,
Table 7.2.8-2

none

For the specific
analyte(s) in all
samples collected
from the same site
matrix as the parent,
apply M if, (1)%R for
MS or MSD > UCL
or {2)%R for MS or
MSD < LCL or
{3)MS/MSD RPD

> CL

Second-
column
confirmation

100% for all
positive results

Same as for
initial or primary
column analysis

Same as for
initial or primary
column analysis

Apply R to the resuft
for the specific
analyte(s) in the
sample

MDL study Once per year Detection limits none Apply R to all results
established shall for the specific
be < the PQLs in analyte(s) in all
Tabie 7.2.8-1 samples analyzed
Results none none none Apply F to all results
reported between MDL and
between MDL PQL
and PQL

a. All corrective actions associated with AFCEE project work shall be documented. and all records
shall be maintained by the laboratory.

b. Flagging criteria are applied when acceptance criteria were not met and corrective action was not

successful or corrective action was not performed.

H\WPAF CARSWELL':QAPPSEC-07.DOC 8/13/96

Final
Recycled



w A

L

e

AFCEE QAPP
Version 1.1
Febraary 1996
Page 7-47

7.2.10 Method SW8141A-Organophosphorus Pesticides

Method SW8141A is a GC method used to determine the concentrations of various
organophosphorus pesticides. This analytical method involves extraction of water
samples using a separatory funnel (method SW3510B). Extraction of solid samples is
accomplished using one of the Soxhlet extraction (method SW3540B or SW3541)
procedures. An aliquot of the extract is injected into a GC, and compounds in the GC
effluent are detected with a flame photometric or nitrogen-phosphorus detector. Any
compounds identified tentatively in the primary analysis are confirmed on a second GC
column. PQLs for these pesticides are presented in Table 7.2.10-1. The calibration,
QC, corrective action, and data flagging requirements are given in Tables 7.2.10-2 and

7.2.10-3,

Final
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Table 7.2.10-1. PQLs for Method SW8141A
Water Soil
Parameter/Method Analyte PQL Unit PaL Unit
Organophosphorus Pesticides | Azinphos Methyl 1.0 ug/L 0.05 mg/kg
SW3510B/SWE141A (W) Bolstar 0.7 ugiL 0.04 mg/kg
SW3540A/5W8141A (5) Chlorpyrifos 0.7 ug/L 0.05 mg/kg
SW3541A/SWB141A (S) Coumaphos 20 pg/L 0.10 mg/kg
Demeton-o 1.2 wg/l 0.06 mg/kg
Demeton-s 1.2 ug/L 0.06 mg/kg
Diazinon 2.0 ug/iL 0.10 mg/kg
Dichlorovos 8.0 ua/l 0.40 mg/kg
Disulfoton 0.7 ug/L 0.04 mg/kg
Ethoprop 2.0 ugit 0.10 mgrkg
Fensulfothion 0.8 Hght 0.04 mg/kg
Fenthion 0.8 ug/L 0.05 mg’kg
Merphos 2.0 pglL 0.10 mg/kg
Mevinphos 50 ugiL 0.25 mg/kg
Naled 5.0 pg/L 0.25 mg/kg
Parathion Methyl 1.2 Mg/l 0.06 mg/kg
Phorate 04 Mg/L 0.02 mg/kg
Ronnel 0.7 ug/L 0.04 mg/kg
Stirophos 8.0 Wg/L 0.40 mg/kg
Tokuthion 0.7 ug/L 0.06 mg/kg
Trichloronate 8.0 ug/L 040 mg/kg
Final
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Table 7.2.10-2. QC Acceptance Criteria for Method SW8141A

Method Analyte Accuracy Precision Accuracy Precislon
Water Water Soll Soll
(% R) {% RPD) (% R) (% RPD)
SWB141A Azinphos Methy! 50-150 <30 40-160 < 50
Bolstar 46-125 <30 36-135 < 50
Chlompyrifos 75-125 <30 65~135 < 50
Coumaphos 71-147 < 30 61~157 < 50
Demeton-o 50-150 <30 40-160 <50
Demeton-s 50~150 <30 40-160 < 50
Diazinon 47-149 <30 37-158 £ 50
Dichlorovos 43-125 <30 39-135 £ 50
Disulfoton 50-150 <30 40-160 <50
Ethoprop 75-125 <30 65~135 <50
Fensulfothion 43-145 <30 33-155 <50
Fenthion 25125 <30 25-135 < 50
Merphos 75~144 <30 65~154 <50
Mevinphos 33-125 <30 25-135 < 50
Naled 54-125 <30 44~135 <50
Parathion Methy! 45-130 <30 35-140 < 50
Phorate 50-150 <30 40-160 < 50
Ronnel 75-125 <30 65-135 < 50
Stirophos 48--125 <30 38--135 < 50
Tokuthion 44-125 <30 34-135 < 50
Trichioronate 49-161 <30 39171 < 50
Surrogates:
Tributyl Phosphate 67-136 <30 67-136 <50
Triphenyi Phosphate 65-134 <30 65-134 <50
Final
Recycled
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Table 7.2.10-3. Summary of Calibration and QC Procedures for Method SW8141A

Method Applicable QC Check Minimum Acceptance Corrective Flaglng
Parameter Frequency Criteria Action® Criteria
SWa141A | Organophos- | Five-point initial %RSD < 20% for | Comect problem | Apply R to all results
phorus initial calibration prior § CFs or RFs then repeat initial J for specific
pesticides calibration for to sample calibration analyte(s) for all
all analytes analysis samples associated
with the calibration
Second-source | Once per five- All analytes Correct probiem § Apply R to all results
calibration point initial within +15% of then repeat inttial ] for specific
verification calibration expected value calibration analyte(s) for all
samples associated
with the calibration
Retention time ] Each initial * 3 times Correct problem Apply R to all results
window calibration and standard then reanalyze for the specific
calculated for calibration deviation for all samples analyte(s) in the
each analyte verifications each analyte analyzed since sample
retention time the last retention
from 72-hour time check
study
Initial Daily, before All analytes Correct problermn Apply R to all results
calibration sample within £15% of then repeat initial | for specific
verification analysis expected vaiue calibration analyte(s) for all
samptes associated
with the calibration
Continuing After every All analytes Correct problem | Apply R to all results
calibration 10 samples and | within £15% of then repeat initial | for the specific
verification at the end of expected value calibration analyte(s) in all
the analysis verification and samples since the
sequence reanalyze all last acceptable
samples since calibration
last successful verification
calibration
verification
Demonstrate Once per QC acceptance Recalculate Apply R to all results
abifity to analyst criteria, results; locate for all samples
generate Table 7.2 10-2 and fix problem analyzed by the
acceptable with system and [ analyst
accuracy and then rerun
precision using demonstration
four replicate for those
analyzes of a analytes that did
QC check not meet criteria
sample
SW8B141A | Organophos- § Method blank One per No analytes Correct problem } Apply B to all results
phorus analytical batch | detected > PQL then reprep and for the specific
pesticides analyze method analyte(s) in all

blank and all samnples in the

samples associated analytical

processed with batch

the

conhtaminated

blank

Final
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Table 7.2.10-3. Summary of Calibration and QC Procedures for Method SW8141A

Method

Applicabie
Parameter

QC Check

Minimum
Frequency

Acceptance
Criteria

Corrective
Action”

Flaggi ng
Criteria

LCS for all
analytes

One LCS per
analytical batch

QC acceptance
criteria,
Table 7.2.10-2

Correct problem
then reprep and
analyze the LCS
and ali samples
in the affected
AFCEE
analytical batch

For specific
analyte(s) in all
samples in the
associated analytical
batch; if the LCS %R
> UCL, apply J to all
positive results if the
LCS %R < LCL,
apply J to all positive
resufts, apply R to all
non-detects

SWB141A

Organophos-
phorus
pesticides

Sutrogate
spike

Every sample,
spiked sample,
standard, and
method blank

QC acceptance
criteria,
Table 7.2.10-2

Correct problem
then reextract
and analyze
sample

For the samples; if
the %R > UCL for
any surrogate, apply
J to all positive
results if the %R <
LCL for any
surrogate, apply J
to all positive
results, apply R to alt
non-detects If any
surrogate recovery
is < 10%, apply Rto
ail results

MSMSD

One MS/MSD
per every 20 Air
Force project
samples per
matrix

QC acceptance
criteria,
Table 7.2.10-2

none

Far the specific
analyte(s) in all
samples collected
from the same site
matrix as the parent,
apply M if, {1)%R for
MS or MSD > UCL
or {2)%R for MS or
MSD < LCL or
(3IMS/MSD RPD
>CL

Second-
column
confirmation

100% for all
positive resuits

Same as for
initial or primary
column analysis

Same as for
initial or primary
column analysis

Apply R to the result
for the specific
analyte(s} in the
sampie

MDL study

Once per year

Detection hmits
established shal!
be < the PQLs in
Table 7.2.10-1

none

Apply R to all results
for the specific
analyte(s) in all
samples analyzed

SWe141A

Organophos-
phorus
pesticides

Results
reported
between MDL
and PQL

none

none

none

Apply F to all results
between MDL and
PQL

a. All corrective actions associated with AFCEE project work shall be documented, and ail records
shall be maintained by the laboratory.

b. Flagging criteria are applied when acceptance criteria were not met and corrective action was not

successful or corrective action was not performed.
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7.2.11 Method SW8150B-Chlorinated Herbicides

Method SWBI5S0B is a GC method for determining selected chiorinated acid
herbicides. The esters are hydrolyzed and extraneous organic material is removed by a
solvent wash. After acidification, the acids are extracted with soivent and converted to
esthers. The esters are determined by GC employing an electron capture detector. The
results are reported as the acid equivalents. Any compounds identified tentatively in
the primary analysis are confirmed on a second GC column. PQLs for herbicides are
presented in Table 7.2.11-1. The calibration, QC, corrective action, and data flagging
requirements are given in Tables 7.2.11-2 and 7.2.11-3.

Final
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Table 7.2.11-1. PQLs for Method SW8150B
Water Soit
Parameter/Method Analyte PQL Unit PQL Unit
Chlorir_lated Phenoxy Acid | 2,4-D° 12.0 ug/L 0.8 mg/kg
Herbicides 2,4-DB 9.0 ug/L 0.6 mg/kg
SWB1508 (W, 5) 2457 2.0 Hg/L 0.1 mg/kg
2,4 5TP 1.7 ug/L 0.1 mg/kg
Dalapon 60.0 'L 4.0 mg/kg
Dicamba 2.7 oL 0.2 mg/kg
Dichloroprop 6.5 Mg/l 0.5 mg/kg
Dinoseb 0.7 Mg/l 0.05 mg’kg
MCPA 2,500.0 pgiL 170.0 mg/kg
MCPP 1,800.0 pgiL 130.0 mg/kg
Final
Recycled
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Table 7.2.11-2. QC Acceptance Criteria for Method SW8150B

Method Analyte Accuracy Precision Accuracy Precision
Water Water Soil Soil
{% R) {% RPD) (% R) {% RPD)
Swea150B 24D 65-125 <30 55-135 s 50
2,4-DB 65-125 <30 55-135 <50
2,45T 71-125 < 30 61-135 <50
2,4,5-TP 75-125 <30 65-135 <50
Dalapon 70-125 <30 60-135 <50
Dicamba 59-125 <30 49-135 <50
Dichloroprop 63-125 <30 53-135 <50
Dinoseb 72-125 <30 62-135 <50
MCPA 64-125 < 30 54-135 <50
MCPP 75-125 <30 65-135 < 50
Surrogate:
2.4-Dichlorophenylacetic acid 61-136 < 30 51-146 < 50
Final
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Table 7.2.11-3. Summary of Calibration and QC Procedures for Method SW8150B

I

Method Applicable QC Check Minimum Acceptance Corrective Flagglng
Parameter Frequency Criteria Action® Criteria
SWB150B § Chlorinated Five-point initial %RSD < 20% for § Correct problem § Apply R to all results
Herbicides initial calibration prior | CFs or RFs then repeat initiai | for specific
calibration for to sample calibration analyte(s) for all
all analytes analysis samples associated
with the calibration
Second-source § Once per five- All analytes Correct problem J Apply R to all results
calibration point initial within £15% of then repeat initial § for specific
verification calibration expected value calibration analyte(s) for all
samples associated
with the calibration
Retention time | Each initial 1 3 times Correct problem Apply R to all results
window calibration and standard then reanalyze for the specific
calculated for calibration deviation for alf samples analyte(s) in the
each analyte venfications each analyte analyzed since sample
retention time the last retention
from 72-hour time check
study
Initial Daily, before All analytes Correct problem | Apply R to all resuits
calibration sample within £15% of then repeat initial } for specific
verification analysis expected value calibration analyte(s) for all
samples associated
with the calibration
Continuing After every All analytes Correct probilem | Apply R to all results
calibration 10 samples and { within £15% of then repeat initial | for the specific
verification at the end of expected value calibration analyte(s) in ail
the analysis verification and samples since the
segquence reanalyze all last acceptable
samples since calibration
last successful verification
calibration
verification
Demonstrate Once per QC acceptance Recalcuiate Apply R to ali results
ability to analyst critena, results; locate for all samples
generate Table 7.2.11-2 and fix problem analyzed by the
acceptable with system and | analyst
accuracy and then rerun
precision using dermonstration
four replicate for those
analyzes of a analytes that did
QC check not meet criteria
sample
SWE150B | Chicrinated Method blank One per No analytes Correct problem § Apply B to all results
Herbicides analytical batch | detected > PQL | then reprep and for the specific
analyze method |} analyte(s) in all
blank and all samples in the
samples associated analytical
processed with batch
the
contaminated
blank
Final
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Table 7.2.11-3. Summary of Calibration and QC Procedures for Method SW81508

Method

Applicable
Parameter

QC Check

Minimum
Frequency

Acceptance
Criteria

Corrective
Action”

Flagglng
Criteria

LCS for all
analytes

One LCS per
analytical batch

QC acceptance
criteria,
Table 7.2.11-2

Reprep and
analyze the LCS
and all samples
in the affected
AFCEE
analytical batch

For specific
analyte(s) in all
samples in the
associated analytical
batch; if the LCS %R
> UCL, apply J to all
positive results if the
LCS %R < LCL,
apply J to all positive
results, apply R to all
non-detects

Surrogate
spike

Every sample,
spiked sample,
standard, and
method blank

QC acceptance
criteria,
Table 7.2.11-2

Correct problem
then reextract
and analyze
sample

For the samples; if
the %R > UCL for
any surrogate, apply
J to all positive
results if the %R <
LCL for any
surrogate, apply J to
all positive results,
apply R to all
non-detects If any
surrogate recovery
is < 10%, apply R to
all results

SW8150B

Chlorinated
Herbicides

MSMSD

One MSMSD
per every 20 Air
Force project
samples per
matrix

QC acceptance
criteria,
Table 7.2.11-2

none

For the specific
analyte(s) in all
samples collected
from the same site
matrix as the parent,
apply M if; (1)%R for
MS or MSD > UCL
or (2)%R for MS or
MSD < LCL or
(IIMS/MSD RPD
>CL

Second-
column
confirmation

100% for all
positive results

Same as for
initial or primary
column analysis

Same as for
initial or prmary
column analysis

Apply R to the result
for the specific
analyte(s) in the
sample

MDL study

Once per year

Detection iimits
established shail
be < the PQLs in
Table 7.2.11-1

none

Apply R to all results
for the specific
analyte(s) in alt
samplies analyzed

Results
reported
between MDL
and PQL

none

none

none

Apply F to all results
between MDL and
PQL

a. All corrective actions associated with AFCEE project work shall be documented, and all records
shall be maintained by the laboratory.

b. Flagging criteria are applied when acceptance criteria were not met and corrective action
was not successful or corrective action was not performed.
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7.2.12 Method SW8151-Chlorinated Herbicides

Method SW8151 is a capillary GC method for determining selected chlorinated acid
herbicides and related compounds. Samples are extracted then esterified. The esters
are determined by GC employing an electron capture detector. Any compounds
identified tentatively in the primary analysis are confirmed on a second GC column.
PQLs for herbicides are presented in Table 7.2.12-1. The calibration, QC, corrective
action, and data flagging requirements are given in Tables 7.2.12-2 and 7.2.12-3.

Final
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Table 7.2.12-1. PQLs for Method SW8151
Water Soil
Parameter/Method Analyte PQL Unit PQL Unit
Chiorinated Phenoxy Acid | 24-D 20.0 Ha/L 0.01 mgfkg
Herbicides 2.4-08 800 | ot 10.0 mg/kg
SWB151 (W, §) 2,457 0.80 | pglL 05 mg/kg
2,45TP 0.75 } wglL 0.3 my/kg
Dalapon 13.0 Hg/L 0.01 my/kg
Dicamba 0.81 § polL 0.5 mg/kg
Dichloroprop 26 ug/L 20 mg/kg
Dinoseb 1.8 uglL 27 mg/kg
MCPA 0.56 J uoiL 6.6 mg/kg
MCPP 0.9 Mg/t 43 mg/kg
Table 7.2.12-2. QC Acceptance Criteria for Method SW8151
Method Analyte Accuracy Precision Accuracy Precision
Water Water Soil Soil
(% R} (% RFPD} {% R} (% RPD)
SWa151 24D 65-125 230 55-135 < 50
2.4-DB 65125 <30 55-135 < 850
2457 71-125 <30 61-135 < 80
245-TP 75-125 <30 685-135 < 50
Dalapon 70-125 <30 60-135 < 50
Dicamba 59-125 <30 49-135 < 50
Dichloroprop 63-125 <30 53-135 s 50
Dinoseb 72-125 <30 62-135 < 50
MCPA 64-125 <30 54-135 < 50
MCPP 75125 <30 65135 < 50
Surrogate:
2.4.Dichlorophenylacetic acid 61-136 < 30 51-146 <50
Final
Recycled
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Table 7.2.12-3. Summary of Calibration and QC Procedures for Method SW8151

Method Applicable QC Check Minimum Acceptance Corrective Flagglng
Parameter Frequency Criteria Action” Criteria
SwWe151 Chiorinated Five-point Initial %RSD < 20% for | Correct problem | Apply R to all results
Herbicides initial calibration prior | CFs or RFs then repeat initial | for specific
calibration for to sample calibration analyte(s) for all
all analytes analysis samples associated
with the calibration
Second-source | Once per five- All analytes Correct problern | Apply R to all results
calibration point initial within £15% of then repeat initial | for specific
verification calibration expected value calibration analyte(s) for ail
samples associated
with the calibration
Retention time [ Each initiat + 3 times Correct problem Apply R to all resuits
window calibration and standard then reanalyze for the specific
calculated for calibration deviation for ali samples analyte(s} in the
each anaiyte verifications each analyte analyzed since sample
retention time the last retention
from 72-hour time check
study
Initial Daily, before All analytes Correct problem Apply R to all results
calibration sample within £15% of then repeat initial | for specific
verification analysis expected value calibration anaiyte(s) for all
samples associated
with the calibration
Continuing After every All analytes Correct probiem Apply R to all results
calibration 10 samples and | within +15% of then repeat initial | for the specific
verification at the end of expected value calibration analyte(s) in all
the anatysis verification and samples since the
sequence reanalyze all last acceptable
samples since calibration
last successful verification
calibration
verification
Demonstrate Once per QC acceptance Recalculate Apply R to all results
ability to analyst criteria, results. locate for all samples
generate Table 7.2.12-2 and fix problem analyzed by the
acceptable with system and analyst
accuracy and then rerun
precision using demonstration
four replicate for those
analyzes of a analytes that did
QC check not meet criteria
sample
SW8151 Chiorinated Method blank One per No analytes Correct problem Apply B to all results
Herbicides analytical batch ] detected > PQL then reprep and for the specific

analyze method

analyte(s) in all

biank and all samples in the

samples associated analytical

orocessed with batch

the

centaminated

blank

Final
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Table 7.2.12-3. Summary of Calibration and QC Procedures for Method SW8151

Method

Applicable
Parameter

QC Check

Minimum
Frequency

Acceptance
Criteria

Corrective
Action"

Flagging
Criteria

LCS for afl
analytes

One LCS per
analytical batch

QC acceptance
critena,
Table 7.2.12-2

Correct problem
then reprep and
analyze the LCS
and all samples
in the affected
AFCEE
anaiytical batch

For specific
analyte{s) in afl
samples in the
associated analytical
batch; if the LCS %R
> UCL, apply J to al!
positive resutts if the
LCS %R < LCL,
apply J to all positive
results, apply R to all
non-cetects

Surrogate
spike

Every sample,
spiked sample,
standard, and
method blank

QC acceptance
critena,
Table 7.2.12-2

Correct problem
then reextract
and analyze
sample

For the samples; if
the %R > UCL for
any surrogate, apply
J to all positive
results if the %R <
LCL for any
surrogate, apply J to
all positive results,
apply R to alt
non-detects If any
surrogate recovery
is < 10%, apply R to
all results

SwWa151

Chlorinated
Herbicides

MS/MSD

One MS/MSD
per avery 20 Air
Force project
samples per
matrix

QC acceptance
criteria,
Table 7.2.12-2

none

For the specific
analyte(s) in all
samples coliected
from the same site
matrix as the parent,
apply M if. {(1)%R for
MS or MSD > UCL
or (2)%R for MS or
MSD < LCL or
(IIMS/MSD RPD
>CL

Second-
column
confirmation

100% for all
positive results

Same as for
initial or primary
column analysis

Same as for
initial or primary
column analysis

Apply R to the resutt
for the specific
analyte(s) in the
sample

MDL study

Once per year

Detection limits
established shall
be < the PQLs in
Table 7.2.12-1

none

Apply R to all results
for the specific
analyte(s) in all
samples analyzed

Results
reported
between MDL
and PQL

none

none

none

Apply F to all results
between MDL and
PaQL

a. All corrective actions associated with AFCEE project work shall be documented, and all records
shall be maintained by the laboratory.

b. Flagging criteria are applied when acceptance criteria were not met and corrective action
was not successful or corrective action was not performed.
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7.2.13 Method SW8240B-Volatile Organics

Volatile (or purgeable) organics in water and soil samples are analyzed using method
SW8240B. This method uses a GC/mass spectrometry technique. Volatile
compounds are introduced into the GC by purge and trap (SW5030A). An inert gas is
bubbled through the water samples (or a soil-water slurry for soil samples) to transfer
the purgeable organic compounds from the liquid to vapor phase. Soil samples with
higher contaminant levels are extracted before purging. The vapor is then swept
through a sorbent trap where the purgeable organics are trapped. The trap is
backflushed and heated to desorb the purgeable organics onto a capillary GC column
where they are separated and then detected with a mass spectrometer. The analytes
detected and PQLs for this method are listed in Table 7.2.13-1.

Calibration—The mass spectrometer is tuned daily to give an acceptable spectrum for
bromofluorobenzene (BFB). The tuning acceptance criteria are given in the following
list as an ion abundance for each specified mass:

e 50-15 percent to 40 percent of mass 95

e 75-30 percent to 60 percent of mass 95

e 95-base peak, 100 percent relative abundance

e G6-5 percent to 9 percent of mass 95

e 173-0 percent to less than 2 percent of mass 174

e 174-greater than 50 percent of mass 95

e 175-5 percent t0 9 percent of mass 174

e 176-greater than 95 percent, but less than 101 percent of mass 174

e 177-5 percent to 9 percent of mass 176

The IS method is used for quantitation of analytes of interest. For quantitation, RFs
are calculated from the base ion peak of a specific IS that 1s added to each calibration
standard, blank. QC sample, and sample. The calibration, QC, corrective action, and
data flagging requirements are given in Tables 7.2.13-2 and 7.2.13-3.

Final
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Table 7.2.13-1. PQLs for Method SW8240B
Water Soll
Parameter/Method Analyte PQL Unit PQL Unit
VOCs 1,1,1-TCA 5.0 pg/L 0.005 mg/kg
SW5030A/SW82408 1,1,2,2-Tetrachioroethane 5.0 Mg/l 0.005 mg/kg
W, 8) 1,1,2-TCA 5.0 pg/L 0.005 mg/kg
1,1-DCA 50 pgfL 0.005 mg/kg
1.1-DCE 5.0 ug/lL 0.005 mg/kg
1,2,3-Trichloropropane 50 Mg/l 0.05 mg/kg
1,2-DCA 5.0 walL 0.005 mg/kg
1,2-Dichloropropane 5.0 wa/l 0.005 mg/kg
2-Butanone 100.0 pg/L 0.1 mg/kg
2-Chlorogthyl Vinyl Ether 10.0 pg/L 0.01 mg/kg
2-Hexanone 50.0 Mg/l 0.05 mg/kg
4-Methyl-2-Pentanone 50.0 pofl 0.05 mg/kg
Acetone 100.0 KoL 0.1 mg/kg
Benzene 5.0 Mg/l 0.005 mg/kg
Bromodichioromethane 50 wg/L 0.005 mg/kg
Bromoform 5.0 Mg/l 0.005 mg/ky
Bromomethane 10.0 Mg/l 0.01 mg/kg
Carbon Disulfide 50 Mg/l 0.005 mg/kg
Carbon Tetrachioride 50 Mg/l 0.005 mg/kg
Chlorobenzene 50 g/t 0.005 mg/kg
Chloroethane 10.0 pg/L 0.01 mg/kg
Chloroform 5.0 Mg/l 0.005 mg/kg
Chloromethane 10.0 Mo/l 0.01 mg/kg
Cis-1,2-DCE 50 pa/t 0.005 mg/kg
Cis-1,3-Dichloropropene 50 pail 0.005 mg/kg
Dibromochioromethane 50 pa/L 0.005 mg/kg
Ethylbenzene 5.0 Ha/L 0005 mg/kg
Methylene Chioride 50 Mgt 0.005 mgrkg
Styrene 50 pg/L 0.005 mg/kg
TCE 5.0 Mg/l 0.005 mg/kg
Tetrachloroethylene 5.0 Mg/l 0.005 mg/kg
Toluene 50 pgit 0.005 mg/kg
Trans-1,2-DCE 5.0 Mg/l 0.005 mg/kg
Trans-1,3-Dichioropropene 5.0 pg/L 0.005 mg/kg
Vinyl Acetate 500 Mg/l 0.05 mg/kg
Vinyl Chioride 100 wort 0.01 mgrkg
Xylenes (total all isomers) 50 pg/L 0.005 mg/kg
Finai
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Table 7.2.13-2. QC Acceptance Criteria for Method SW8240B

Method Analyte Accuracy Precision Accuracy Precision
Water Water Soil Soil
(% R) (% RPD) {% R) (% RPD)
SW82408B 1,1,1-TCA 668-135 <20 58-145 <30
1,1,2,2-Tetrachloroethane 55-138 <20 45-148 £30
1,1,2-TCA 70-141 <20 60-151 <30
1,1-DCA 62-141 <20 52-151 <30
1,1-DCE 54-128 520 44-138 <30
1,2,3-Trichloropropane 75-140 <20 66-150 <30
1,2-DCA 68-135 <20 58-145 <30
1,2-Dichloropropane 75-132 <20 66-142 <30
2-Butanone 50-163 <20 40-173 <30
2-Chloroethyl Vinyl Ether 25-175 <20 25-175 <30
2-Hexanone 47-165 <20 37-175 <30
4-Methyl-2-Pentanone 75-125 <20 67-135 <30
Acetone 43-165 <20 33-175 <30
Benzene 51-139 520 41-145 <30
Bromodichloromethane 68-135 <20 58-145 <30
Bromoform 67-129 <20 57-139 <30
Bromomethane 45125 <20 36-135 <30
Carbon Disulfide 75-125 <20 65-135 <30
Carbon Tetrachloride 67-125 <20 57-135 < 30
Chlorobenzene 59-140 <20 49-150 <30
Dibromochioromethane 64-125 <20 54-135 <30
Chlorcethane 62-125 <20 52-135 < 30
Chioroform 65-129 <20 55-135 <30
Chloromethane 38-125 <20 28-135 <30
Cis-1,2-DCE 70-131 <20 60141 <30
Cis-1,3-Dichloropropene 70-125 <20 60-135 < 30
Ethylbenzene 59-140 <20 45150 <30
Methyiene Chioride 55-126 <20 45-136 <30
Styrene 71-133 <20 61-143 <30
TCE 67-137 220 57-147 <30
Tetrachioroethyiene 67-131 <20 57-141 < 30
Toluene 61-137 <20 51-147 <30
Trans-1,2-DCE 61-138 <20 51-148 < 30
Trans-1,3-Dichloropropene 42-154 <20 25-164 <30
Vinyl Acetate 75-125 <20 65-135 <30
Vinyl Chloride 31-125 <20 25-135 <30
Xylenes, Total 68-133 <20 58-143 <30
Final
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Table 7.2.13-2. QC Acceptance Criteria for Method SW8240B
Method Analyte Accuracy Precision Accuracy Precision
Water Water Soil Soil
(% R) (% RPD) (% R) (% RPD)
SW8z240B Surrogates:
(Concluded) Toluene-DB 88-110 88-110
4-Bromofluorobenzene 86-115 86-115
1,2-DCA-D4 75-118 79-118
Final
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Table 7.2.13-3. Summary of Calibration and QC Procedures for Method SW8240B
Method Applicable QC Check Minimum Acceptance Corrective Fiagglng
Parameter Frequency Criteria Action® Criteria
— SWB8240B J Volatile Five-point Initial SPCCs average | Correct problem | Appiy R to all results
Qrganics initial calibration prior | oc 5 309. andg | then repeat initiai § for specific
calibration for to sample %RéD‘far ;!t calibration analyte(s) for all
all analytes analysis - samples associated
calibration with the calibration
-— anaiytes < 30%
Second-source | Cnce per five- All anaiytes Correct problem § Apply R to all results
- calibration point initia! within +25% of then repeat initiai | for specific
~ verification calibration expected value calibration analyte(s) for all
samples assocCiated
with the calibration
Retention time | Each initial + 3 times Correct problem | Apply R to all results
— window calibration and standard then reanalyze for the specific
calculated for calibration deviation for all samples analyte(s) in the
each analyte verifications each analyte analyzed since sample
retention time the last retention
- from 72-hour time check
study
Calibration Daily, before SPCCs average ] Correct problem | Apply R to all results
verification sample RF20 303. ang [ then repeat initial for specific
- analysis, every CC(-tsr'< 20'% calibration analyte(s) for alt
12 hours of - samples associated
T drift, and all : e
analysis time, . ) with the calibration
and at end of calibration R
) analytes within
v— analysis +25% of
sequence expected value
Demonstrate Cnce per QC acceptance Recalculate Apply R to all resuits
-_ ability to analyst criteria, resufts; locate for all samples
generate Table 7.2.13-2 and fix problem analyzed by the
acceptable with system and { analyst
accuracy and then rerun
- precision using demaonstration
four replicate for those
analyzes of a anaiytes that did
QC check not meet criteria
— sample
Check of mass | Prior to initial Refer to criteria Retune Apply R to all results
spectral ion calibration and listed in the instrument and for all samples
intensities calibration method verify associated with the
hnid using BFB verification description tune
{section 7.2.13)
SW8240B ] Voiatile I1Ss Immediately Retention time Inspect mass Apply R to all results
— Qrganics after or during +30 seconds: spectrometry or for specific analytes
data acquisition | EICP area within | GC for for all samples
of calibration -50% to +100% malfunctions; associated with the
check standard ] of last calibration | mandatory 1S
. verification (12 reanalysis of
- hours) for each samples
analyzed while
system was
malfunctioning
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Table 7.2.13-3. Summary of Calibration and QC Procedures for Method SW8240B

Method Applicable QC Check Minimum Acceptance Corrective Flagging
Parameter Frequency Criteria Action® Criteria
Method blank One per No analytes Correct problem | Apply B to all results
analytical batch | detected > PQL then reprep and for the specific
analyze method analyte(s) in all
blank and all samples in the
sampies associated anziytical
processed with batch
the
contaminated
blank
LCS for all One LCS per QC acceptance Correct probiem | For specific
analytes analyticai batch { criteria, then reprep and analyte(s) in all
Table 7.2.13-2 analyze the LCS | samples in the
and all samples associated analytical
in the affected batch; if the LCS %R
AFCEE > UCL, apply J to all
analytical batch positive results if the
LCS %R < LCL,
apply J ta all positive
results, apply R to all
non-detects
SwB2408 J Volatite Surrogate Every sample, QC acceptance Correct problem For the sampies. if
Organics spike spiked sample. criteria, then reextract the %R > UCL for
standard, and Table 7.2.13-2 and analyze any surrogate, apply
method blank sample J to all positive
results if the %R <
LCL for any
surrogate, apply J to
all positive resuits,
apply Rtc all
non-detects If any
surrcgate recovery
18 < 10%, apply R to
all results
MS/MSD One MS/MSD QC acceptance none For the specific
per every 20 Air | critena, analyte(s) in all
Force project Table 7.2 13-2 samples collected
samples per from the same site
matrix matrix as the parent,
apply M if, {1)%R for
MS or MSD > UCL
or (2Y%R for MS or
MSD < LCL or (3)
MS/MSD RPD > CL
MDL study Once per year Detection limits none Apply R to all results

established shall
be < the PQLs in
Table 7 2.13-1

for the specific
analyte(s) in all
samples analyzed

H WPARCARSWELLIQAPPSEC-07.DOC 8713/96

Final

Recycled




GRS E

e

Aot

AFCEE QAPP

Version 1.1

February 1996

Page 7-67

Tabie 7.2.13-3. Summary of Calibration and QC Procedures for Method SW8240B

Method Applicable QC Check Minimum Acceptance Corrective FlagglnE
Parameter Frequency Criteria Action® Criteria
Results none none none Apply F to all resuits
reported between MDL and
between MDL PQL
and PQL

shall be maintained by the laboratory.

HAWPARCARSWELL\QAPP\SEC-07.DOC 8/13/96

All corrective actions associated with AFCEE project work shall be documented, and all records

Flagging criteria are applied when acceptance criteria were not met and corrective action was not
successful or corrective action was not performed,
Except > 0.10 for bromoform
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7.2.14 Method SW8260A-Volatile Organics

Volatile (or purgeable) organics in water and soil samples are analyzed using method
SW8260A. This method uses a capillary column GC/mass spectrometry technique.
Volatile compounds are introduced into the GC by purge and trap (SW5030A). An
inert gas is bubbled through the water samples (or a soil-water slurry for soil samples)
to transfer the purgeable organic compounds from the liquid to vapor phase. Soil
samples with higher contaminant levels are extracted using methanol before purging,
The vapor is then swept through a sorbent trap where the purgeable organics are
trapped. The trap is backflushed and heated to desorb the purgeable organics onto a
capillary GC column where they are separated and then detected with a mass
spectrometer. The analytes detected and PQLs for this method are listed in Table
7.2.14-1,

Calibration—The mass spectrometer is tuned daily to give an acceptable spectrum for
BFB. The tuning acceptance criteria are given in the following list as an ion
abundance for each specified mass:

» 50-15 percent to 40 percent of mass 95

e 75-30 percent to 60 percent of mass 95

e 05-base peak, 100 percent relative abundance

e« 096-5 percent to 9 percent of mass 95

o 173-less than 2 percent of mass 174

e 174-greater than 50 percent of mass 95

e [75-5 percent to 9 percent of mass 174

s 176-greater than 95 percent, but less than 101 percent of mass 174

e 177-5 percent to 9 percent of mass 176

The IS method is used for quantitation of analytes of interest. For quantitation, RFs
are calculated from the base ion peak of a specific IS added to each calibration
standard, blank, QC sample, and sample. The calibration, QC, corrective action, and
data flagging requirements are given in Tables 7.2.14-2 and 7.2.14-3.

Final
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Table 7.2.14-1. PQLs for Method SWB260A
Water Soll

Parameter/Method Analyte PQL Unit PaQL Unit
VOCs 1,1,1,2-Tetrachloroethane 05 ug/L 0.003 mg’kg
SWS5030A/SWB260A 1,1,1-TCA 0.8 ug/L 0.004 mglkg
W, S) 1,1,2,2-Tetrachloroethane 0.4 ug/L 0.002 mg/kg
1,1,2-TCA 1.0 wgfL 0.005 mg/kg
1,1-DCA 0.4 wgfL 0.002 mg/kg
1,1-DCE 1.2 wgfl 0.006 mg/kg
1,1-Dichioropropene 1.0 Hg/L 0.005 mg/kg
1,2,3-Trichlorobenzene 0.3 Hgt 0.002 mg/kg

1,2, 3-Trichloropropane 3.2 Hg/L 0.02 mg/kg
1,2.4-Trichlorobenzene 0.4 Hg/L 0.002 mg’kg

1,2 4-Trimethylbenzene 1.3 ug/L 0.007 mg’kg
1,2-DCA 7 06 pgil 0.003 ma/kg
1,2-DCB 0.3 Hg/L 0.002 mg/kg
1,2-Dibromo-3-chloropropane 26 ug/L 0.01 mg/kg
1,2-Dichloropropane D4 pg/L 0.002 mo'kg
1,2-EDB 0.6 Mg/l 0.003 mg/kg
1,3,5-Trimethylbenzene 05 ug/L 0.003 mg'kg
1,3-DCB 1.2 ug/L 0.006 mg/kg
1,3-Dichloropropane 0.4 Ha/L 0.002 mg/kg
1,4-DCB 03 wg/L 0.002 mg/kg
1-Chiorohexane 05 g/l 0.003 mg/kg
2,2-Dichloropropane 3.5 g/l 0.02 ma’kg
2-Chiorotoluene 04 Hg/L 0.002 mg/kg
4-Chlgrofoluene 06 Ko/l 0.003 mg/kg
Benzene 04 g/l 0.002 mg/kg
Bromobenzene 03 g/l 0.002 ma/kg
Bromochloromethane 0.4 ugL 0.002 mgrkg
Bromaodichloromethane (o) ] wg/L 0.004 mg’kg
Bromoform 1.2 Mg/l 0.006 mg/kg
Bromomethane 11 Hg/l 0.005 mg/kg
Carbon tetrachloride 21 wgil 0.01 mag’kg
Chlorobenzene 0.4 ug/L 0.002 mag’kg
Chioroethane 1.0 Mg/l 0005 mgrkg
Chioroform 03 pg/l 0.002 mg/kg
Chilorcmethane 13 poll 0.007 ma’kg
Final
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Table 7.2.14-1. PQLs for Method SW8260A
Water Soil

Parameter/Method Analyte PQL Unit PQL Unit
VQCs Cis-1,2-DCE 1.2 Ha/L D.006 mg/kg
SW5030A/SWB260A Cis-1,3-Dichloropropene 1.0 ugiL 0.005 mg/kg
W, S) Dibromochloromethane 05 ug/L 0.003 mg/kg
(concluded) Dibromomethane 24 ug/L o001 mg’kg
Dichlorodifiuoromethane 1.0 ug/L 0.005 mg’kg
Ethylbenzene 0.6 ug/L 0.003 mg/kg
Hexachlorobutadiene 1.1 Mo/l 0.005 mg/kg
Isopropylbenzene 0.5 ug/L 0.008 mgrkg
m-Xylene 0.5 Ho/L 0.003 mgfkg
Methylene chlotide 03 Mg/l 0.002 mg/kg
n-Butylbenzene 1.1 Mg/l 0.005 mg/kg
n-Propylbenzene 04 g/l 0.002 mg/kg
Naphthalene 04 ug/L 0.002 mg/kg
o-Xylene 11 ug/L 0.005 mg’kg
p-lsapropyltaluene 1.2 oL 0.006 mg/kg
p-Xylene 13 Mg/l 0.007 mg’kg
Sec-Butylbenzene 1.3 vg/L 0.007 mg/kg
Styrene 04 ug/L 0.002 mg/kg
TCE 10 ug/L 0.01 mg’kg
Tert-Butylbenzene 1.4 ug'L 0.007 mg/kg
Tetrachloroethene 14 pg/t 0.007 mg/kg
Toluene 11 Mg/l 0.005 mg/kg
Trans-1,2-DCE 06 g/l 0.003 mg/kg
Trans-1,3-Dichlotopropene 1.0 TR 0.005 mg’kg
Trichloroflucromethane 08 ug/L 0.004 mg/kg
Vinyl chioride 1.1 g/l 0.008 mg/kg

Fina!
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Table 7.2.14-2. QC Acceptance Criteria for Method SW8260A

Method Analyte Accuracy Precision Accurac Precision
Water Water Soil Soil
{% R) {% RPD) (% R) (% RPD)
SWB8260A 1,1,1,2-Tetrachloroethane 72-125 <20 62-108 <30
1.1,1-TCA 75-125 <20 65-135 <30
1,1,2,2-Tetrachloroethane 74-125 <20 64-135 <30
1,1,2-TCA 75-127 <20 65-135 <30
1,1-DCA 72-125 <20 62-135 <30
1,1-DCE 75125 < 20 65-135 <30
1,1-Dichloropropene 75125 < 20 65-135 <30
1,2,3-Trichlorobenzene 75-137 <20 65-147 <30
1,2,3-Trichloropropane 75-125 <20 65-135 <30
1.2,4-Trichlorobenzene 75-135 <20 65-145 <30
1,2, 4-Trimethyl Benzene 75-125 <20 65-135 <30
1,2-DCA 68-127 <20 58-137 <30
1,2-DCB 75-125 <20 65-135 <30
1,2-Dibromo-3-chloropropane 59-125 <20 49-135 <30
1,2-Dichloropropane 70-125 <20 60-135 <30
1.2-EDB 75-125 < 20 65-135 < 30
1.3,5-Trimethylbenzene 72-112 <20 62-135 < 30
1.3-0CB 75-125 <2D 65-135 < 30
1,3-Dichlotopropane 75-125 <20 65-135 <30
1,4-DCB 75-125 < 20 65-135 < 30
1-Chlorohexane 75-125 < 20 65-135 <30
2.2-Dichloropropane 75-125 < 20 65-135 < 30
2-Chlorotoluene 73-125 <20 63-135 <30
4-Chlorotoiuene 74-125 <20 64-135 < 30
Benzene 75-125 <20 65-133 =30
Bromobenzene 75-125 <20 65-135 <30
Bromochloromethane 73-125 < 20 63-135 £ 30
Bromodichloromethane 75-125 520 €65-135 <30
Bromoform 75-125 < 20 65-135 <30
Bromomethane 72-125 <20 62-135 <30
Carbon Tetrachloride 62-125 <20 52-135 <30
Chiorocbenzene 75-125 <20 65-135 <30
Chicroethane 65-125 <20 55-135 < 30
Chlgroform 74-125 <20 64-135 <30
Chicromethane 75-125 <20 65-135 <30
Cis-1,2-DCE 75-125 <20 65-135 < 30
Cis-1,3-Dichloropropene 74—125 < 20 64135 < 30
Dibromochioromethane 73-125 <20 63-135 <30
Dibromomethane 69-127 <20 59-137 <30
Final
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HAWPARCARSWELL\QAPPMSEC-07.DOC B/13/96




TR, A
AFCEE QAPP
Version 1.1
February 1996
Page 7-72
Table 7.2.14-2. QC Acceptance Criteria for Method SW8260A
Method Analyte Accuracy Precision Accurac Precision
Water Water Soil Soll
(% R) {% RPD) (% R} (% RPD)
SW8260A Dichloredifluoromethane 75-125 <20 65-135 <30
(Concluded) [Dichioropropene 75-125 <20 65-135 < 30
Ethylbenzene 75-125 <20 65135 < 30
Hexachlorobutadiene 75125 520 65-135 <30
Isopropylbenzene 75-125 <20 65-135 <30
m-Xylens 75-125 <20 65-135 <30
Methyiene chloride 75-125 <20 65-135 < 30
n-Butylbenzene 75-125 <20 65-135 < 30
n-Propylbenzene 75-125 €20 65-135 <30
Naphthalene 75-125 <20 65-135 <30
o-Xylene 75125 =20 65-135 <30
p-Isopropyltoiuene 75-125 <20 65-135 < 30
p-Xylene 75-125 <20 65-135 <30
Sec-Butylbenzene 75-125 <20 65135 <30
Styrene 75-125 <20 65-135 <30
TCE 71-125 <20 61-135 < 30
Tetrachloroethene 71-125 <20 61-135 <30
Toluene 74125 <20 64~135 <30
Trans-1,2-DCE 75125 < 20 65-135 <30
Trans-1,3-Dichlorcpropene 66125 <20 56~135 <30
Trichloroflucromethane 87-125 <20 57-135 <30
Vinyl Chioride 45~134 < 20 36-144 < 30
Surrogates:
Dibromofiucromethane 75-125 65--135
Toluene-D8 75-125 65-135
4-Bromofluorobenzene 75-125 65-135
1.2-DCA-D4 62-139 52-149
Final
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Table 7.2.14-3. Summary of Calibration and QC Procedures for Method SW8260A

Method Applicable QC Check Minimum Acceptance Comractive Flagging
Parameter Frequency Criteria Action" Criteria
SW8260A | Volatile Five-point initial SPCCs average | Correct probiem | Apply R to alf results
Organics initial calibration prior | pr 5 g.3p% ang | then repeatinitial I for specific
calibration for to sample %RSD for ;“ calibration analyte(s) for all
all analytes analysis . samples associated
calibration with the calibration
analytes < 30%
Second-source | Once per five- All analytes Correct problem | Apply R to all results
calibration point initial within £25% of then repeat initial | for specific
verification calibration expected value calibration analyte(s) for all
samples associated
with the calibration
Retention time | Each initial + 3 times Correct problem § Apply R to all results
window - calibration and standard then reanalyze for the specific
calculated for calibration deviation for all samples analyte(s) in the
each analyte verifications each analyte analyzed since sample
retention time the last retention
from 72-hour time check
study
Calibration Daily, before SPCCs average | Correct probiem | Apply R to all resuits
verification samplg RF 2 0‘30‘:; and the‘n repeat initiai } for specific
analysis, every CCCs < 20% calibration analyte(s) for all
12 hours of oy ° samples associated
- drift; and all - Lo
analysis time, L with the calibration
andatendof | c2Woration
analysis analytes within
sequence +25% of
expected value
Oemonstrate Once per QC acceptance ‘Recalculate Apply R 1o all results
ability to analyst criteria, results; locate for all samples
generate Table 7.2.14-2 and fix probiem analyzed by the
acceptable with system and | analyst
accuracy and then rerun
precision using demonstration
four replicate for those
analyzes of a anatytes that did
QC check not meet criteria
sample
Check of mass [ Prior to initial Refer to criteria Retune Apply R to all results
spectral ion calibration and listed in the instrument and for all samples
intensities calibration method verify associated with the
using BFB verification description tune
{section 7.2.14)
SW8260A | Volatile I1Ss Immediately Retention time Inspect mass Apply R to all resuits
Organics after or during +30 seconds: spectrometry or for specific analytes
data acquisition § EICP area within | GC for for all sampies
of calibration -50% to +100% matfunctions; associated with the
check standard | of last calibration | mandatory IS
verification (12 reanalysis of
hours) for each samples
analyzed while
system was

malfunctioning
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Table 7.2.14-3. Summary of Calibration and QC Procedures for Method SW8260A

Method Applicable QC Check Minimum Acceptance Corrective Flagging
Parameter Fraquency Criteria Action" Criteria
Method blank One per No analytes Correct problem [ Apply B to all resuits
analytical batch ] detected > PQL then reprep and for the specific
analyze method | analyte(s) in all
biank and all samples in the
samples associated analytical
processed with batch
the
contaminated
blank
LCS for all One LCS per QC acceptance Correct problem | For specific
analytes anafytical batch | criteria, then reprep and analyte(s) in ail
Table 7.2.14-2 analyze the LCS | samples in the
and all samples associated analytical
in the affected batch; if the LCS %R
AFCEE > UCL, apply J to all
analytical batch positive results if the
LCS %R < LCL,
apply J to all positive
results, apply R to all
non-detects
SW8260A | Volatile Surrogate Every sample, QC acceptance Correct problem For the samples, if
Organics spike spiked sample, | criteria, then reextract the %R > UCL for
standard, and Table 7.2.14-2 and analyze any surrogate, apply
method blank sample J to all positive
results if the %R <
LCL for any
surrogate, apply J to
all positive results,
apply Rto all
non-detects If any
surrogate recovery
15 < 10%. apply R to
all resuits
MSMSD One MS/MSD QC acceptance none For the specific
per every 20 Air | criteria, analyte(s) in all
Force project Table 7.2.14-2 samples coliected
samples per from the same site
matrix matrix as the parent,
apply M if; {1)%R for
MS or MSD > UCL
or{2)%R for MS or
MSD < LCL or (3)
MSMSD RPD > CL
MDL study Once per year Detection limits none Apply R to all results

established shall
be < the PQLs in
Table 7.2 14-1

for the specific
analyte(s) in all

samples analyzed
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Table 7.2.14-3. Summary of Calibration and QC Procedures for Method SW8260A

Method Applicable QC Check Minimum Acceptance Corrective Flaggi ng
Parameter Frequency Criteria Action” Criteria
Results none none none Apply F to all results
reported between MDL and
between MDL PQL
and PQL

a. All corrective actions associated with AFC

the laboratory.

EE project work shall be documented, and all records shall be maintained by

b. Flagging criteria arc applied when acceptance criteria were not met and corrective action was not successful or corrective

action was not performed.

¢. Except > 0,10 for bromoform, and > 0.01 for chloromethane and 1, 1-dichloroethane
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7.2.15 Method SW8270B-Semivolatile Organics

Semivolatile organics (also known as base/neutral and acid extractables) in water and
soil samples are analyzed using method SW8270B. This technique determines
quantitatively the concentration of a number of SVOCs. Aqueous samples are
prepared using method SW3510B, solid samples are prepared by method SW3550A.
Samples are extracted and both base/neutral and acid extracts are then concentrated
through evaporation. Compounds of interest are separated and quantified using a
capillary column GC/mass spectrometer. The PQLs are listed in Table 7.2.15-1.

The mass spectrometer is tuned every 12 hours to give an acceptable spectrum for
decafluorotriphenylphosphine (DFTPP). The tuning acceptance criteria are given in
the following list as an ion abundance for each specified mass:

e 51-30 percent to 60 percent of mass 198

o 68-less than 2 percent of mass 69

® 70-less than 2 percent of mass 69

e 127-40 percent to 60 percent of mass 198

e 197-less than 1 percent of mass 198

e 198-base peak, 100 percent relative abundance

e 199-5 percent to 9 percent of mass 198

e 275-10 percent to 30 percent of mass 198

e 365-greater than 1 percent of mass 198

e 44]-present, but less than mass 443

e 442-preater than 40 percent of mass 198

e 443-17 percent to 23 percent of mass 442

The 1S method is used for quantitation of analytes of interest. For quantitation, RFs
are calculated from the base ion peak of a specific IS that is added to each calibration
standard, blank, QC sample, and sample. The calibration. QC, corrective action, and
data flagging requirements are given in Tables 7.2.15-2 and 7.2.15-3.

Final
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Table 7.2.15-1. PQLs for Method SW8270B
Water Soil

Parameter/Method Analyte PQL Unit PQL Unit
Semivolatile organics 1,2.4-Trichlorobenzene 10.0 ug/L 0.7 mg/kg
Base/Neutral Extractables 1,2-DCB 10.0 ugfL 0.7 mg/kg
SW3510B/SWB270B (W) 1,3-DCB 100 Hg/L 0.7 mgikg
SW3550A/SW8B270B (S) 1.4-DCB 10.0 pg/L 0.7 mg/kg
2 4-DNT 10.0 ug/L 0.7 mg/kg
2,6-DNT 10.0 Mg/l 0.7 mg/kg
2-Chloronaphthalene 10.0 ug/L 0.7 mg/kg
2-Methyinaphthalene 10.0 yg/L 0.7 mg/kg
2-Nitroaniline 50.0 pg/L 33 mg/kg
3-Nitroaniline 50.0 ygL 33 mg/kg
3,3"-Dichiorobenzidine 20.0 pg/L 1.3 mg/kg
4-Bromophenyl phenyl ether 10.0 ug/L 07 mg/kg
4-Chioroaniline 20.0 yg/L 1.3 mg/kg
4-Chlorophenyl phenyl ether 10.0 Hg/L 07 mg/kg
4-Nitroaniline 500 ug/L 3.3 mg/kg
Acenaphthylene 10.0 Hg/L 0.7 mg/kg
Acenapthene 10.0 UGl 07 mg/kg
Anthracene 10.0 ug/L 0.7 mg/kg
Benz (a) anthracene 10.0 ug/L 0.7 mg/kg
Benzo (a) pyrene 10.0 ugil 07 mg/kg
Benzo (b) fluoranthene 10.0 ug/il 0.7 mg/kg
Benzo (g.h.i) perylene 10.0 pg/L D7 mg/kg
Benzyl alcohol 200 ugiL 1.3 mg/kg
Bis (2-chioroethoxy) methane 10.0 Hg/L 07 ma/kg
Bis (2-chiorethyl) ether 10.0 Hg/L 0.7 mg/kg
Bis (2-chloroisopropyl) ether 10.0 ugit 07 mg/kg
Bis {2-ethylhexy!) phthalate 10.0 ug/L 0.7 mg/kg
Butyl benzylphthalate 10.0 ug/L 0.7 mg/kg
Chrysene 10.0 ug/L 0.7 mg/kg
Di-n-butylphthalate 10.0 ug/L 0.7 mg/kg
Di-n-octylphthalate 100 Mg/l 07 mg/kg
Dibenz (a hj anthracene 10.0 pg/l c.7 mg/kg
Dibenzofuran 10.0 ug/L 0.7 mg/kg
Diethyl phthalate 10.0 ug/L 0.7 mg/kg
Dimethly phthalate 10.0 ug/L 07 mg/kg
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Table 7.2.15-1. PQLs for Method SW8270B
Water Soil

Parameter/Method Analyte PQL Unit PQL Unit
Semivolatile organics Fluoranthene 10.0 poiL 0.7 mglkg
Base/Neutral Extractables Fluorene 10.0 ugil 0.7 mg/kg
SW3510B/SW8270B (W) Hexachlorobenzene 10.0 ugrL 07 mg/kg
SW3550A/SW8270B (S) Hexachlorobutadiene 10.0 yglL 07 mglkg
{concluded) Hexachlorocyciopentadiene 10.0 Lo/l 0.7 mglkg
Hexachloroethane 10.0 ug/L 0.7 mg/kg
Indeno {1,2,3-cd) pyrene 10.0 wg/l 0.7 mg/kg
lsophorone 10.0 ug/L 0.7 mg/kg
n-Nitrosodiphenylamine 10.0 pglL 0.7 mg/kg
n-Nitrosodi-n-propylamine 10.0 ug/L 07 mg/kg
Naphthalene 10.0 ug/L 07 mgfkg
Nitrobenzene 10.0 ug/L 07 mg/kg
Phenanthrene 100 ug/L 0.7 mg/kg
Pyrene 100 vg/L 0.7 mg/kg
Semivolatile organics 2,4 5-Trichlorophenol 50.0 pa/l 3.3 mg/kg
Acid Extractables 2.4,6-Trichlorophenol 100 ug/L 03 mg/kg
SW3510B/SWB270B (W) 2 4-Dichlorophenol 100 ua/L 03 mgfkg
SW3550A/SWB270B (S) 2.4-Dimethy!phenol 100 ugiL 0.3 mg/kg
2.4-Dinitrophenot 500 ug/L 33 mg/kg
2-Chlorophenol 100 Mg/l 0.3 mg/kg
2-Methylpheno! 100 ugiL 03 mg/kg
2-Nitrophenol 10.0 ug/L 032 ma’kg
4,6-Dinitro-2-methylphenol 50.0 ug/L 33 mg/kg
4-Chioro-3-methylphenol 200 pg/L 1.3 mag/kg
4-Methyiphenol 100 Mg/l 0.3 mg/kg
4-Nitropheno 50.0 Mg/l 16 mg/kg
Benzoic acid 50.0 ugiL 16 mg/kg
Pentachloropheno! 50.0 Hg/L 33 mglkg
Phenot 10.0 uall 03 mg/kg
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Table 7.2.15-2. QC Acceptance Criteria for Method SW8270B

Method Analyte Accuracy Precision Accuracy Precision
Water Water Soil Soil
{%R) (% RPD) (% R) (% RPD)

SW82708 1,2,4-Trichlorobenzene 44-142 <20 34-152 <30
1,2-DCB 42-155 <20 32-135 <30
1,3-DCB 36-125 <20 26135 <30
1,4-DCB 30-125 <20 25-135 <30
2,4-DNT 39-139 <20 29-149 <30
2,5-DNT 51-125 <20 41-135 <30
2-Chloronaphthalene 60-125 <20 50-135 <30
2-Methyinaphthalene 41-125 <20 31-135 <30
2-Nitroaniline 50-125 <20 40-135 <30
3,3-Dichlorobenzidine 29-175 <20 25-175 <30
3-Nitroaniline 51-125 <20 41-135 <30
4-Bromophenyl  phenyl 53-127 <20 43-137 <30
ether
4-Chloroaniline 45-136 <20 35-146 <30
4-Chlorophenyl phenyl 51-132 <20 41-142 <30
ather
4-Nitroaniline 40-142 <20 30-153 <30
Acenaphthylene 47-125 <20 37-135 <30
Acenaphthene 49-125 <20 39-135 <30
Anthracene 45-165 <20 35-175 <30
Benz (a)} anthracene 51-133 <20 41-143 <30
Benzo (a) pyrene 41-125 <20 31-135 <30
Benzo (b) fluoranthene 37-125 <20 27-1 35 <30
Benzo (g.h,i) perylene 34-149 <20 25-159 <30
Benzyl alcohol 35-125 <20 25-135 <30
Bis {2-chloroethoxy) 49-125 <20 39-135 <30
methane
Bis {2-chlorcethyl) ether 44-125 <20 34-135 <30
Bis (2-chicroisopropyl) 36-166 <20 26-175 <30
ether
Bis (2-ethylhexyl) 33-129 <20 25-139 <30
phthalate :
Butyl Benzyl Phthalate 26-125 <20 25-135 <30
Chrysene 55-133 <20 45-143 <30
Di-n-Butyl Phthalate 34-126 <20 25-136 <30

Final
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Table 7.2.15-2. QC Acceptance Criteria for Method SW8270B
Method Analyte Accuracy Precision Accuracy ' Precision
Water Water Soil Soll
(% R) (% RPD} (% R} (% RPD})
Di-n-Octy! Phthalate 38-127 <20 | 28-137 <30
Dibenz (a,h) Anthracene 50-125 <20 40135 %30
Dibenzofuran 52-125 <20 42-135 <30
Diethy! Phthalate 37-125 <20 27-135 <30
Dimethyl Phthalate 25-175 <20 25-175 <30
Fluoranthene 47-125 <20 37-135 <30
Fiuorene 48-139 <20 38-149 <30
Hexachlorobenzene 46-133 <20 36-143 <30
Hexachiorobutadiene 25-125 <20 25-135 <30
Hexachlorocyclopentadi 41-125 <20 31-135 <30
ene
Hexachloroethane 25-153 =20 25-163 =30
indeno {1.2,3-c.d) 27-160 <20 25-170 =20
Pyrene
isophorone 26-175 <20 25-175 <30
n-Nitrosodi-n- 37-125 <20 27-135 <30
propylamine
n-Nitrosodiphenylamine 27-125 <20 25-135 <30
Naphthalene 50-125 <20 40-135 €30
Nitrobenzene 46--132 <20 36-143 <30
Phenanthrene 54-125 <20 44-135 <30
Pyrene 47-136 <20 37-146 <30
2.4 5-Trichloropheno! 25-175 <20 25-175 <30
2.4 6-Trichlorophenol 39-128 <20 29-138 <30
2 4-Dichlorophenol 46-125 <20 36-135 <30
2.4-Dimethyiphenoi 45-139 <20 35-149 <30
2 4-Dinitropheno! 30-151 <20 25161 <30
2-Chlorophenol 41-125 €20 31-135 <30
2-Methylphenol 25-125 <20 25-135 <30
2-Nitrophenol 44-125 <20 34-135 <30
4,6-Dinitro-2-Methy! 26-134 <20 25-144 <30
Phenol
4.Chloro-3-Methyl 44-125 <20 34-135 <30
Pheno!
4-Methyiphenol 33-125 <20 25-135 <30
4-Nitrophenol 25131 €20 25141 <30
Final
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Table 7.2.15-2. QC Acceptance Criteria for Method SW8270B
Method Analyte Accuracy Precision Accuracy Precision
Water Water Soil Soil
(% R) (% RPD) (% R) (% RPD)
Swaz270B Benzoic Acid 25-162 <20 25-172 <30
(Concluded) | Pentachlorophenc! 28-136 <20 38-146 <30
Phenol 25-125 <20 25-135 <30
Surrogates:
2.4 6-Tribromopheno! 25-134 25-144
2-Fluorcbiphenyl 43-125 34-135
2-Fluorophenol 25-125 25-135
Nitrobenzene-D5 32-125 25-135
Phenol-D5 25-125 25-135
Terphenyl-D14 42-126 32-136
Final
Recycled

HAWPARCARSWELLYQAFP'SEC-07 DOC 8/13/96



w2

i AT
AFCEE QAPP
Version 1.1 -
February 1996
Page 7-82
Table 7.2.15-3. Summary of Calibration and QC Procedures for Method SW8270B
Method Applicable QC Check Minimum Acceptance Corrective Fiagging —
Parameter Frequency Criteria Action® Criteria
SWB8270B || Semi-volatie § Five-point Initial SPCCs average | Comect problem | Apply R to all results
Qrganics initial calibration prior § RF 2 0.05; and then repeat initial | for specific —
calibration for to sampie %RSD for all calibration analyte(s) for all
all analytes analysis calibration samples associated
analytes < 30% with the calibration
Second-source § Once per five- All analytes Correct problem J Apply R to ali results ——
calibration point initial within £25% of then repeat initial | for specific
verification calibration expected value calibration analyte(s) for all
samples associated
with the calibration —
Retention time [ Each initial + 3 times Correct problem | Apply R to all results
window calibration and standard then reanalyze for the specific
calculated for calibration deviation for all samples analyte(s} in the —
each analyte verifications each analyte analyzed since sample
retention time the last retention
from 72-hour time check
study
Calibration Daily, before SPCCs average Correct problem Apply R to all results
verification sample RF > 0.05; and then repeat initial J for specific
analysis, every | CCCs < 20% calibration analyte(s} for all
12 hours of drift; and all samples associated —
analysis time, calibration with the calibration
and at end of anaiytes within
analysis +25% of
seguence expected vaiue —~
Demonstrate Once per QC acceptance Recaiculate Appiy R to all resuits
ability to analyst criteria, results; locate for all samples
generate Table 7.2.15-2 and fix problem analyzed by the
acceptable with system and analyst -
accuracy and then rerun
precisicn using demonstration
four replicate for those
analyzes of a analytes that did -
QC check not meet criteria
sample
Chack of mass | Prior to initial Refer to criteria Retune Apply R to all results
spectral ion calibration and listed in the instrument and for all samples -
intensities calibration method verify associated with the
using BFB verification description tune
(section 7.2.15)
SW8e270B | Semi-volatie } ISs immediately Retention time inspect mass Apply R to all results
Organics after or during +30 seconds: spectrometry or for specific analytes
data acquisition | EICP area within | GC for for all samples
of calibration -50% to +100% matfunctions; associated with the .y
check standard | of last calibration | mandatory 1S
verification (12 reanalysis of
hours) for each samples
analyzed while —
system was
malfunctioning
Fina) -
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Table 7.2.15-3. Summary of Calibration and QC Procedures for Method SW8270B

Method Applicable QC Check Minimum Acceptance Corrective Flagglng
Parameter Frequency Criteria Action® Criteria
Method biank One per No analytes Correct problem | Apply B to all results
analytical batch [ detected > PQL | then reprep and | for the specific
analyze method analyte(s) in all
blank and all samples in the
samples asscciated analytical
processed with batch
the
contaminated
blank
LCS for all Cne LCS per QC acceptance Correct problem For specific
analytes analytical batch | criteria, then reprep and analyte(s) in all
Table 7.2.15-2 analyze the LCS | samples in the
and all samples associated analytical
in the affected batch; if the LCS %R
AFCEE > UCL, apply Jto all
analytical batch positive results if the
LCS %R < LCL,
apply J to all positive
results, apply R to all
non-detects
SWB270B | Semi-volatile | Surrogate Every sample, QC acceptance Correct problem For the samples; if
Organics spike spiked sample, criteria, then reextract the %R > UCL for
standard, and Table 7.2.15-2 and anaiyze any surrogate, apply
method biank sample J to all positive
results if the %R <
LCL for any
surrogate, apply J to
all positive resuits,
apply Rto all
non-detects If any
surrogate recovery
is < 10%, apply R to
alt resuits
MSMSD One MS/MSD QC acceptance none For the specific
per every 20 Ajr § criteria, anatyte(s) in all
Force project Table 7.2.15-2 samples collected
samples per from the same site
matrix matrix as the parent,
apply M if.{1)%R for
MS or MSD > UCL
or (2)%R for MS or
MSD < LCL or (3)
MS/MSD RPD > CL
MDL study Once per year Detection limits ncne Apply R to all resuits

established shall
be < the PQLs in
Table 7.2 151

for the specific
analyte(s) in all
samples analyzed
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Table 7.2.15-3. Summary of Calibration and QC Procedures for Method SW8270B

Method Applicable QC Check Minimum Acceptance Corrective Flagglng
Parameter Frequency Criteria Action® Criteria
Resuits none none none Apply F to ali results
reported between MDL and
between MDL PQL
and PQL

shall be maintained by the laboratory.

HA\WPARCARSWELL'\QAPP:SEC-07.DOC 8/13/96

All corrective actions associated with AFCEE project work shall be documented, and all records

Flagging criteria are applied when acceptance criteria were not met and corrective action was not
successful or corrective action was not performed.
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7.2.16 Method SW8280-Polychlorinated Dibenzo-p-Dioxins and Polychlorinated
Dibenzofurans

Method SW8280 is used to analyze for polychlorinated dibenzo-p-dioxins (PCDDs)
and polychlorinated dibenzofurans (PCDFs) in water, soil, and waste. This GC/MS
method uses matrix-specific extraction, analyte-specific cleanup, and high-resolution
capillary column GC/low resolution mass spectrometry techniques to separate and
identify the analytes of interest. The sensitivity of the method is dependent on the
level of matrix interference. Selected cleanup methods may be used to reduce or
eliminate interferences. Target analytes include all congener classes, tetra- through
octa-dioxins and furans. Achieved detection limits vary according to matrix and
analyte. Because of the extreme toxicity of these compounds, the analyst must take
appropriate precautions during preparation and analysis to prevent accidental
exposure. PQLs are presented in Table 7.2.16-1.

A tetrachlorinated dibenzo-p-dioxin (TCDD)} chromatographic test mixture is
analyzed daily to verify that there is at least 25 percent valley resolution between
2,3,7,8 TCDD and 1,2,3,4 TCDD. The calibration, QC, corrective action, and data
flagging requirements are given in Tables 7.2.16-2 and 7.2.16-3.

Final
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Table 7.2.16-1. PQLs for Method SW8280
Water Soil
Parameter/Method Analyte PQL Unit PQL Unit
Dioxins and Furans 2,3,7,8-TCDD 4.4 ng/L 1.7 wakg
SWB8280 (W, §) 2.3.7.8-TCDF 1.0 ng/L 1.1 Hg/kg

Table 7.2.16-2. QC Acceptance Criteria for Method SW8280

Method Analyte Accuracy Precision Accuracy Precision
Water Water Soil Soil
(% R) {% RFD) (% R) (% RPD)
SW8280 2,3,7,8-TCDD 50-140 < 30 56—140 <50
2.3,76,8-TCDF 50-140 <30 50140 < 50
Surrogates:
C13-2,3,7.8-TCDF 40-125 30-135
C13-2,3,7.8-TCDD 40-125 30-135
Final
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Table 7.2.16-3. Summary of Calibration and QC Procedures for Method SW8280

Method Applicable QC Check Minimum Acceptance Corrective Flagglng
Parameter Frequency Criteria Action" Criteria
SwW8280 Dioxins/ Check mass Prior to each See footnote ¢ Retune Apply R to all results
Furans spectral ion initial instrument; associated with the
intensity calibration verify tune
Five-point Initial RSD 515% for Correct problem | Apply R to the result
initial calibration prior | CFs or RFs then repeat initial § for the specific
calibration for to sample calibration analyte(s) for afl
ali analytes analysis samples associated
with the calibration
Retention time | Each initial + 3times Correct problem | Apply R to the result
window calibration and standard then reanalyze for the specific
calculated for calibration deviation for all samples analyte(s) in the
each analyte verifications each analyte analyzed since sample
retention time the last retention
from 72-hour time check
study
Column Prior to sample | A < 25% valley Correct problem Apply R to afl tetra
performance analysis, atthe § between then repeat until isomers if valley is >
check beginning of 1,2,34-TCDD criteria are met 5%
every 12-hour and
period. and at 2,3,7,6-TCDD
the end of the
final run period
Calibration As part of initial | RF within 30% Correct preblem Apply R to the result
verification calibration and (RPD) of then repeat initial | for the specific
(500 ng/mL at the average initial calibration and analyte(s) for all
standard) beginning of multipoint RF; reanalyze all samples associated
each 12-hour isotope ratios in samples with the calibration
period agreement with analyzed since
footnote c the last
successful
calibration
verification
Sensitivity As part of initial | S/N for Correct probiem | Apply R to all
check calibration and 2.3,7.8-TCDD then repeat initia! § analytes if S/Nis <
(200 ng/mL at the standard > 50:1 calibration and 50:1
standard) beginning of reanalyze all
each 12-hour samples
period analyzed since
the last
successful
sensitivity check
SwWag280 Dioxins/ Demonstrate Once per QC acceptance Recalculate Apply R to the
Furans ability to analyst criteria, results; locate specific analyte(s)
generate Table 7.2.16-2 and fix problem result for all samples
acceptable with system and | analyzed by the

accuracy and
precision using
four replicate
analyzes of a
QC check
sampie

then rerun
demonstration
for those
analytes that did
not meet criteria

analyst
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Table 7.2.16-3. Summary of Calibration and QC Procedures for Method SW8280

Method Applicable QC Check Minimum Acceptance Corrective Flagglng
Parameter Frequency Criteria Action® Criteria
Method blank One per No analytes Correct problem Apply B to the result
analytical batch | detected > PQL then reprep and for specific
analyze method analyte(s) in all
blank and all samples in the
samples associated analytical
processed with batch
the
contaminated
blank
LCS for all One LCS per QC acceptance Correct problem | For specific
analytes analytical batch | criteria, then reprep and analyte(s) in all
Table 7.2.16-2 analyze the LCS ] samples in the
and ali samples associated analytical
in the affected batch; if the LCS %R
AFCEE > UCL, apply J to all
analytical batch positive results if the
LCS %R < LCL,
apply J to all positive
results, appiy R to alt
non-detects
SwW8280 Dioxins/ Surrogate Every sample, QC acceptance Correct problem For the samples; it
Furans spike spiked sample, | criteria, then reextract the %R > UCL for
standard, and Table 7.2.16-2 and analyze any surrogate, apply
method blank sample J to all positive
results if the %R <
LCL for any
surrogate, apply J to
all positive results,
apply R to all
non-detects If any
surrogate recovery
15 < 10%. apply Rto
all results
MS/MSD One MS/MSD QC acceptance none For the specific
per every 20 Aur | criteria, analyte(s) in al}
Force project Table 7.2.16-2 samples collected
samples per from the same site
matrix matrix as the parent,
apply M if; (1)%R for
MS or MSD > UCL
or (2)%R for MS or
MSD < LCL or
(3)IMS/MSD RPD
>CL
MDL study Once per year Detection limits none Apply R to all results
established shall for the specific
be < the PQLs in analyte(s) in all
Table 7.2.1-1 samples analyzed
Sws8280 Dioxins/ Results none none none Apply F to all results
reported between MDL and
Furans between MDL PaL
and PQL

a. All corrective actions associated with AFCEE project work shall be documented, and all records
shall be maintained by the laboratory.
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Selected Relative Seiected Relative

PCDDs lons {m/z) intensity PCDFs lons (m/z) Intensity
Tetra 320/322 0.65-0.89 Tetra 304/306 0.65-0.89
Penta 358/356 0.55-0.75 Penta 342/340 0.55-0.75
Hexa 392/390 0.68-0.93 Hexa 376/374 0.69-0.93
Hepta 426/424 0.83-1.12 Hepta 410/408 0.83-1.12
Octa 458/460 0.75-1.01 Ccta 442/444 0.75-1.01

HAWPARCARSWELL\QAPMSEC-07.DOC 8/13/96
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7.2.17 Method SW8310-Polynuclear Aromatic Hydrocarbons

Method SW8310 is used to determine the concentration of ppb levels of selected
polynuclear aromatic hydrocarbons (PAHs) in groundwater and soils by HPLC.
Aqueous samples are prepared using method SW3510B, solid samples are prepared
by method SW3550A. Samples are analyzed by direct injection. Detection is by
ultraviolet and fluorescent detectors. PQLs are listed in Table 7.2.17-1. The
calibration, QC, corrective action, and data flagging requirements are given in Tables
7.2.17-2 and 7.2.17-3.

Finaf
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Table 7.2.17-1. PQLs for Method SW8310
Water Soill

Parameter/Method Anaiyte PQL Unit PaL Unit
Polynuclear Aromatic Acenaphthene 18.0 ug/L 1.2 mg/kg
Hydrocarbons Acenaphthylene 23.0 pg/L 1.54 mg/kg
SW3510B/SW8310 (W) Anthracene 6.6 ug/t 0.44 mg/kg
SW3550A/SW8310 (5} Benz {a) anthracene 0.13 L1/ 8 0.009 mg/kg
Benzo (a) pyrene 0.23 g/l 0.015 mg/kg
Benzo (b) fluoranthene 0.18 pa/l 0.012 mg/kg
Benzo (g,h,i) perylene .76 yg/L 0.05 mg/kg
Benzo (k) fluoranthene 0.17 pa/l 0.011 mg/kg
Chrysene 15 g/l 0.1 mg/kg
Dibenzo (a.h) anthracene 03 pa/l 0.02 mg/kg
Fluoranthrene 2.1 ygl/l 0.14 mg'kg
Fluorene 2.1 Hg/L 0.14 mg/kg
Indeno (1,2,3-¢.d) pyrene 043 yg/L 0.03 mg/kg
Naphthalene 18.0 Hg/L 1.2 mg/kg
Phenanthrene 6.4 pg/L 0.42 mg/kg
Pyrene 27 ug/L 0.18 mg/kg

Final
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Table 7.2.17-2. QC Acceptance Criteria for Method SW8310
Method Analyte Accuracy Precisicn Accuracy Precision
Water Watsr Solf Soil
{% R) (% RPD) (% R) {% RPD)
SWB31D Acenaphthalene 49125 <30 38-135 <50
Acenaphthene 43-130 <30 33-140 < 50
Anthracene 54-125 <30 44-135 < 50
Benzo (a) Anthracene 39-135 <30 25-145 < 50
Benzo (a) Pyrene 52-125 <30 42-135 < 50
Benzo (b) Fluoranthene 31-137 <30 25-147 < 50
Benzo (g,h,i) Perylene 53-125 <30 43-135 < 50
Benzo (k) Fluoranthene 60-129 <30 50-139 < 50
Chrysene 59-134 <30 49-144 <50
Dibenzo (a,h) Anthracene 51-125 <30 41-135 <50
Fluoranthene 42..125 <30 32-135 < &0
Fluorene 53-125 <30 43-135 < 50
Indeno (1,2,3-c,d) Pyrene 55-125 <30 45-135 <50
Naphthalene 43-125 <30 33-135 < 50
Phenathrene 52-129 <30 42-139 < 50
Pyrene 55-125 <30 45-135 < 50
Surrogates:
Terphenyl-D14 25-157 22-167
Final
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Table 7.2.17-3. Summary of Calibration and QC Procedures for Method SW8310

Method Applicable QC Check Minimum Acceptance Corrective Flagging
Parameter Frequency Criteria Action® Criteria
Swa310 PAHs Five-point Initial RSD < 20% for Correct problem § Apply R to all results
initial calibration prior ] CFs or RFs then repeat initial § for specific
calibration for to sample calibration analyte(s) for all
all analytes analysis samples associated
with the calibration
Second-source | Once per five- All analyles Correct problem § Apply R to all results
calibration point initial within +15% of then repeat initial | for specific
verification calibration expected value calibration analyte(s) for afl
samples associated
with the calibration
Retention time | Each initial T 3times Correct probiem ] Apply R to all results
window calibration and standard then reanalyze for the specific
calculated for calibration deviation for all samples analyte(s) in the
each analyte verifications each analyte analyzed since sample
retention time the last retention
from 72-hour time check
study
Initial Daily, before All analytes Correct problem | Apply R to ali results
calibration sample within +15% of then repeat initial | for specific
verification analysis expected value calibration analyte(s) for all
samples associated
with the calibration
Continuing After every All analytes Correct problem | Apply R to ail resuits
calibration 10 samples and | within +15% of then repeat initial | for the specific
verification at the end of expected value calibration anaiyte(s) in all
the analysis verification and samples since the
sequence reanatyze all last acceptable
samples since calibration
iast successful verification
calibration
verification
Demonstrate Once pear QC acceptance Recalculate Apply R to all results
ability to analyst criteria, results; locate for all sampies
generate Table 7.2.17-2 and fix problem analyzed by the
acceptable with system and | analyst
accuracy and then rerun
precision using demonstration
four replicate for those
analyzes of a analytes that did
QC check not meet criteria
sample
SwW8310 PAHs Method blank One per No analytes Correct problem | Apply B to all results

analytical batch

detected > PQL

for the specific
analyte(s) in all

then reprep and
analyze method

blank and all samples in the

samples associated analytical

procassed with batch

the

contaminated

blank

Final

H\WPAARCARSWELL\QAPP\SEC-07.DOC 8/14/96 Recycled




AFCEE QAPP
Version 1.1
February 1996
Page 7-94

Table 7.2.17-3. Summary of Calibration and QC Procedures for Method SW8310

Methed

Applicable
Parameter

QC Cheack

Minimum
Fraguency

Acceptance
Criteria

Corrective
Action®

Flagging
Criteria

LCS for all
analytes

One LCS per
analytical batch

QC acceptance
criteria,
Table 7.2.17-2

Correct problem
then reprep and
analyze the LCS
and all samples
in the affected
AFCEE
analytical batch

For specific
analyte(s) in all
samples in the
associated analytical
batch; if the LCS %R
> UCL, apply J to all
positive results if the
LCS %R < LCL,
apply J to all positive
results, apply R to all
non-detects

Surrogate
spike

Every sample,
spiked sample,
standard, and
method blank

QC acceptance
criteria,
Table 7.2.17-2

Correct problem
then reextract
and analyze
sample.

For the samples; if
the %R > UCL for
any surrogate, apply
J to all positive
results if the %R <
LCL for any
surrogate, apply J to
all positive results,
apply R to all
non-detects If any
surrogate recovery
is < 10%, apply R to
all resuits

SwWa310

PAHS

MS/MSD

One MS/MSD
per every 20 Air
Force project
samples per
matnx

QC acceptance
criteria,
Table 7.2.17-2

none

For the specific
analyte(s) in all
samples collected
from the same site
matrix as the parent.
apply M if. (1)%R for
MS or MSD > UCL
or (2}%R for MS or
MSD < LCL or
(3IMSMSD RPD
>CL

Confirmation®

100% for all
positive results

Same as for
initial or primary
analysis

Same as for
initial or primary
analysis

Apply R to the result
tor the specific
analyte(s) in the
sample

MDL study

Once per year

Detection limits
established shall
be < the PQLs in
Table 7.2.17-1

none

Apply R to all results
for the specific
analyte(s) in all
samples analyzed

Results
reported
between MDL
and PQL

none

none

none

Apply F to all results
between MDL and
PQL

a. All corrective actions associated with AFCEE project work shall be documented, and all records
shall be maintained by the laboratory.

b. Flagging criteria are applied when acceptance criteria were not met and corrective action
was not successful or corrective action was not performed.

¢. Use asecond column or different detector
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7.2.18 Method SW8330-Explosive Residues

Method SW8330 provides HPLC conditions for the detection of ppb levels of certain
explosive residues in a water, soil, and sediment matrix. Prior to using this method,
appropriate sample preparation techniques must be used.

In the low-level, salting-out method with no evaporation, aqueous samples of low
concentration are extracted by a salting-out extraction procedure. An aliquot of the
extract is separated on a C-18 reverse-phase column, determined at 254 nm, and
confirmed on a cyanide reverse-phase column.

In the high-level direct injection method, aqueous samples of higher concentration can
be diluted, filtered, separated on a C-18 reverse-phase column, determined at 254 nm,
and confirmed on a cyanide reverse-phase column.

Soil and sediment samples are extracted in an ultrasonic bath and filtered before
chromatography.

PQLs are listed in Table 7.2.18-1. The calibration, QC, corrective action, and data
flagging requirements are given in Tables 7.2.18-2 and 7.2.18-3.
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Table 7.2.18-1. PQLs for Method SW8330
Water Soil
Parameter/Method Analyte PQL Unit PQL Unit
Explosive Residues 1,3,5-TNB 7.3 wa/L 0.25 mg/kg
SW8330 1,3- DNB 40 pglL 0.25 mgikg
246-TNT 6.9 g/l 0.25 mg/kg
2 4-DNT 57 pg/L 0.25 mg/kg
2,6-DNT 8.4 pglL 0.26 mgikg
HMX 13.0 g/l 2.2 mg/kg
m-Nitrotoluene 79 pg/L D.25 mg/kg
Methy!-2 4 B-trinitrophenylnitramine 44.0 pg/L 0.65 mg/kg
Nitrobenzene 7.0 pg/L 0.26 mg/kg
o-Nitrotoluene 12.0 pg/L 0.25 mg/kg
p-Nitrotcluene 8.5 ug/L 0.25 mg/kg
RDX 14.0 pg/L 1.0 mg/kg
Table 7.2.18-2. QC Acceptance Criteria for Method SW8330
Method Analyte Accurac Precision Accuracy Precision
Water Water Soil Soil
(% R} (% RPD} (% R) {% RPD)
SWB330 1,3,5-TNB 75-142 <30 65-152 <50
1,3-DNB 75-125 <30 65-135 <50
24 6-TNT 75-128 <30 65-138 < 50
2.4-DNT 75-125 <30 65-135 <50
26-DNT 75-129 <30 65-139 <50
HMX 74-137 <30 64-147 < 50
m-Nitrotoluene 60-134 <30 50-144 <50
Methyl-2 4,6-Trinitropheny!nitramine 44-142 <30 34-152 <50
Nitrobenzene 25-134 <30 25-144 < 50
o-Nitrotcluene 75129 <30 65-139 <50
p-Nitrotcluene 42-150 <30 32-160 < 50
RDX 75-132 <30 65-142 <50
Surrogates®:
a. Use an analyte and its LCS limit from the method that is not expected
to be present in the sample as the surrogate.
Final
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Table 7.2.18-3. Summary of Calibration and QC Procedures for Method SW8330

Method Applicabie QC Check Minimum Acceptance Corrective Fiagging
Parameter Frequency Criteria Action" Criteria
SW8330 Explosives Five-point Initial RSD < 20% for Correct problem Apply R to all results
initial calibration prior | CFs or RFs then repeat initial | for specific
calibration for to sample calibration analyte(s) for all
all analytes analysis samples associated
with the calibration
Second-source | Once per five- All analytes Correct problem 3 Apply R to all results
calibration point initial within +15% of then repeat initial § for specific
verification calibration expected value calibration analyte(s) for all
samples associated
with the calibration
Retention time ] Each initial + 3times Carrect problem Apply R to all results
window catibration and standard then reanalyze for the specific
calculated for calibration deviation for all samples analyfe(s) in the
each analyte verifications each analyte analyzed since sampie
retention time the last retention
from 72-hour time check
study
Initial Daiiy, before All analytes Correct problem | Apply R to all results
cafibration sample within +15% of then repeat initial § for specific
verification analysis expected value calibration analyte(s) for all
samples associated
with the calibration
Continuing After every All analytes Correct problem Apply R to all resuits
calibration 10 samples and | within +15% of then repeat initial | for the specific
verification at the end of expected value calibration analyte(s} in all
the analysis verification and samples since the
sequence reanalyze all last acceptable
samples since calibration
last successful verification
calibration
verification
Demonstrate Once per QC acceptance Recalcutate Apply R to aif resuits
ability to analyst criteria, results; locate for all samples
generate Table 7.2.18-2 and fix problem analyzed by the
acceptable with system and anaiyst
accuracy and then rerun
precision using demonstration
four replicate for those
analyzes of a analytes that did
QC check not meet criteria
sample
8SwWs8330 Explosives Method blank One per No analytes Correct problem | Apply B to ali resuits

analytical batch

detected > PQL

then reprep and
analyze method

for the specific
analyte(s) in all

HIWPIARCARSWELLIQAPPSEC-07 DOC 8/13/96
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Table 7.2.18-3. Summary of Calibration and QC Procedures for Method SW8330

Method

Applicable
Parameter

QC Check

Minimum
Frequency

Acceptance
Criteria

Corrective
Action®

Fiagglng
Criteria

LCS for all
analytes

One LCS per
analytical batch

QC acceptance
criteria,
Table 7.2.18-2

Correct problem
then reprep and
analyze the LCS
and all samples
in the affected
AFCEE
analytical batch

For specific
analyte(s) in all
samples in the
associated analytical
bateh; if the LTS %R
> UCL, apply J to all
positive results if the
LCS %R <LCL,
apply J to all positive
results, apply R to all
non-detects

Surrogate
spike

Every sample,
spiked sample,
standard, and
method blank

QC acceptance
criteria,
Table 7.2.18-2

Correct problem
then reextract
and anaiyze
sample

For the samples; if
the %R > UCL for
any surrogate, apply
J to alt positive
results if the %R <
LCL for any
surrogate, apply J to
all positive results,
apply R to all
non-detects If any
surrogate recovery
is < 10%, apply R to
all results

SWE330

Explosives

MS/MSD

One MS/MSD
per every 20 Arr
Force project
samples per
matrix

QC acceptance
criteria,
Table 7.2.18-2

none

For the specific
analyte(s) in all
samples collected
from the same site
matrix as the parent,
apply M if, (1)%R for
MS or MSD > UCL
or (2)%R for MS or
MSD < LCL or
(3)MS/MSD RPD

> CL

Confirmation®

100% for all
positive results

Same as for
initial or primary
analysis

Same as for
initial or primary
analysis

Apply R o the result
for the specific
analyte(s) in the
sample

MDL study

Once per year

Detection limits
established shall
be < the PQLs in
Table 7.2.18-1

none

Apply R to all results
for the specific
analyte(s) in all
samples analyzed

Results
reported
between MDL
and PQL

none

none

none

Apply F to all results
between MDL and
PQL

a. All corrective actions associated with AFCEE project work shall be documented, and all records
shall be maintained by the laboratory.

b. Flagging criteria are applied when acceptance criteria were not met and corrective action
was not successful or corrective action was not performed.

¢. Use asecond column or different detector
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7.2.19 Method SW6010A-Trace Elements (Metals) by Inductively Coupled
Plasma Emission Spectroscopy for Water and Soil

Samples are analyzed for trace elements or metals using method SW6010A for water
and soils. Analysis for most metals requires digestion of the sample. This digestion
is performed by method SW3005A for water or method SW3050A for soil
Following digestion, the trace elements are determined simultaneously or sequentially
using (Inductively Coupled Plasma Emission Spectroscopy) ICPES. The elements
and corresponding PQLs for this method are listed in Table 7.2.19-1. The calibration,
QC, corrective action, and data flagging requirements are given in Tables 7.2.19-2

and 7.2.19-3.

Final
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Table 7.2.19-1. PQLs for Method SW6010A
Water Soil
Parameter/Method Analyte PQL Unit PQL Unit
ICP Screen for Metals Aluminum 0.5 mg/L 50.0 mg/kg
SW3005A/SWE010A (W) Antimony 04 mgil 40.0 mg/kg
SW3050A/SWE010A (S) Arsenic 0.6 mg/L 60.0 mg/kg
Barium 0.02 mg/L 2.0 mg'kg
Beryllium 0.003 mg/L 0.3 mg/kg
Cadmium 0.04 mg/L 4.0 mg/kg
Calgium 01 mg/L 10.0 mg/kg
Chroriurn 0.07 mg/L 7.0 mg/kg
Cobalt 0.07 mg/L 7.0 mg/kg
Copper 0.06 mg/L 6.0 mg/kg
lron 0.07 mg/L 7.0 mg/kg
Lead 0.5 mg/L 50.0 mg/kg
Magnesium 03 mg/L 30.0 mg/kg
Manganese 0.02 mg/L 20 ma/kg
Molybdenum 0.08 mg/L 8.0 mgfkg
Nickel 0.15 mg/L 15.0 mg’kg
Potassium 5.0 mg/L 500.0 mg/kg
Selenium 08 mg/L 80.0 mg/kg
Silver 0.07 mg/L 7.0 mg/kg
Sodium 03 mg/L 300 mg/kg
Thallium 04 mgiL 400 mg/kg
Vanadium 0.08 mg/L 80 mg/kg
Zinc 0.02 mg/L 20 mg/kg
Finat
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Table 7.2.19-2. QC Acceptance Criteria for Method SW6010A

Method Analyte Accuracy Precision Accuracy Precision
Water Water Soll Soll
(% R} {% RPD) {% R) {% RPD)
SWE010A Aluminum 80-120 <15 80-120 <25
Antimony 80-120 <15 80-120 £25
Arsenic 80-120 <15 80-120 <25
Barium 80-120 <15 80-120 <25
Beryliium 80-120 <15 B0-120 <25
Cadmium 80-120 <15 BO-120 <25
Calcium 80-120 <15 80-120 <25
Chromium 80-120 <15 80-120 <25
Cobalt 80-120 <15 80-120 525
Copper 80-120 <15 80-120 <25
iron 80-120 <15 80-120 525
Lead B0-120 <15 80-120 <25
Magnesium 80-120 <15 80-120 <25
Manganese 80-120 <15 80-120 <25
Molybdenum 80-120 <15 B0-120 <25
Nickel 80-120 <15 B0-120 <25
Potassium 80-120 <15 B0-120 <25
Selenium 80-120 <15 80-120 <25
Siiver 80-120 <15 80-120 <25
Sodium 80-120 <15 80-120 <25
Thallium 80-120 <15 80—-120 <25
Vanadium 80-120 < 15 80-120 <25
Zinc 80-120 <15 80-120 <25
Final
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Table 7.2.19-3. Summary of Calibration and QC Procedures for Method SW6010A
Method Applicable QC Check Minimum Acceptance Corrective Flagging
Parameter Frequency Criteria Action® Criteria
SWE010A | ICP Metals Initia Daily initiaf Correlation Correct problem § Apply R to all results
muitipoint calibration prior { coefficient > then repaat initial § for specific
calibration to sample 0.995 for linear cafibration analyte(s) for ail
{minimum 3 analysis regression sampies associated
standards and with the calibration
a blank)
Highest Before All analytes Correct problem Apply R to all results
calibration beginning a within +5% of then repeat initial | for specific
standard sample run expected valye calibration analyte(s) for all
samples associated
with the calibration
Calibration After every 10 No anaiytes Correct problem  § Apply B to all results
blank samples and at | detected > PQL then analyze for specific
end of the calibration blank [ analyte(s) in ali
analysis and previous 10 samples associated
sequence samples with the blank
Continuing After every All analyte(s) Repeat Apply R to all results
calibration 10 samples and || within +10% of calibration and for the specific
verification at the end of expected value reanalyze all analyte(s} in all
(Instrument the analysis samples since samples since the
Check sequence last successful last acceptable
Standard) calibration calibration
Demonstrate Once per QC acceptance Recaiculate Apply R to all results
ability to analyst criteria, results; locate for all samples
generate Table 7.2.19-2 and fix problem analyzed by the
acceptable with system and ] analyst
accuracy and then rerun
precision using demonstration
four replicate for those
analyzes of a analytes that did
QC check not meet criteria
sample
SWB010A ICP Metals Method blank One per No analytes Correct problem Apply B to al! results

analytical batch

detected > PQL

then reprep and
analyze method
blank and all
samples
processed with
the
contaminated
biank

for the specific
analyte(s) in all
samples in the

associated analytical

batch

Interference
check solution
(ICS)

At the
beginning and
end of an
analytical run or

Within +20% of
expected value

Terminate
analysis; correct
problem;
reanalyze ICS;

Apply R to all results

for specific
analyte(s) in ail

samples associated

twice during an reanalyze all with the ICS
8 hour period, affected samples
whichever is
more freguent
Final
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Table 7.2.19-3. Summary of Calibration and QC Procedures for Method SW6010A

Method

Applicable
Parameter

QC Check

Minimum
Frequency

Acceptance
Criteria

Carrective
Action"

Flagging
Criteria

LCS for the
analyte

One LCS per
analytical batch

QC acceptance
criteria,
Table 7.2.19-2

Correct problem
then reprep and
analyze the LCS
and all samples
in the affected
AFCEE
anaiytical batch

For specific
analyte(s) in all
samples in the
associated analytical
batch; if the LCS %R
> UCL, apply J to all
positive results if the
LCS %R < LCL,
apply J to all positive
results, apply R to all
non-detects

Dilution test

Each new
sample matrix

1:4 dilution must
agree within
110% of the
original
determination

Perform post
digestion spike
addition

Apply J to all sample
resuits if either of
foliowing exist: (1)
new matrix check
not run (2) RPD
210%

SWE010A

ICP Metals

Post digestion )
spike addition

When dilution
test fails

Recovery within
75-125% of
expected resuits

Correct problem
then reanalyze
post digestion
spike addition

Apply J to all sample
results (for same
matrix) for specific
analyte(s) for all
sampies associated
with the post
digestion spike
addition

MS/MSD

One MS/MSD
per every 20 Air
Force project
sampies per
matrix

QC acceptance
criteria,
Table 7.2.19-2

none

;or the specific

analyte(s) in all
samples coliected
from the same site
matnx as the parent,
apply M if, (1)%R for
MS or MSD > UCL
or (2)%R for MS or
MSD <LCL or
(3)MS/MSD RPD
>CL

MDL study

Once per year

Detection limits
established shall
be < the PQLS in
Table 7.2.19-1

none

Apply R to alf results
for the specific
analyte(s) in all
samples analyzed

Resuits
reported
between MDL
and PQL

none

none

none

Apply F to all results
between MDL and
PQL

a. All corrective actions associated with AFCEE project work shall be documented, and all records
shall be maintained by the laboratory.

b. Flagging criteria are applied when acceptance criteria were not met and corrective action
was not successful or corrective action was not performed.
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7.2.20 Method SW6020-Trace Elements (Metals) by Inductively Coupled
Plasma Mass Spectroscopy for Water and Soil

Samples are analyzed for trace elements or metals using method SW6020 for water
and soils. Analysis for total (i.e., acid leachable) metals requires digestion of the
sample by method SW3005A for water or method SW3050A for soil. Following
digestion, the trace elements are determined simultaneously or sequentially using
Inductively Coupled Plasma Mass Spectroscopy (ICP-MS). The elements and PQLs
for this method are listed in Table 7.2.20-1. The calibration, QC, corrective action,
and data flagging requirements are given in Tables 7.2.20-2 and 7.2.20-3.

Final
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Table 7.2.20-1. PQLs for Method SW6020
Water Soil
Parameter/Method Analyte PQl Unit PQL Unit
ICP Screen for Metals Aluminum 0.0004 | mgiL 50.0 mg/kg
SW3005A/SWE020 (W) Antimony 0.4 mg/L 400 mg/kg
SW3050A/SWE020 (S) Arsenic 06 mg/L 60.0 mg/kg
Barium 0.02 mg/L 2.0 mg/kg
Beryllium 0.003 mg/L 0.3 mg/kg
Cadmium 0.04 mg/L 4.0 mg/kg
Chromium 0.07 mg/L 7.0 mg/kg
Cobatt 0.07 mg/L 7.0 mg/kg
Copper 0.06 mag/L 6.0 mg/kg
Lead 05 mg/L 50.0 mg/kg
Magrnesium 0.3 mg/L 300 mg/kg
Manganese 0.02 mg/L 20 mg/kg
Nickel 0.15 mg/L 15.0 mg/kg
Silver 0.07 mg/L 7.0 mg/kg
Thallium 0.4 mg/L 400 mg/kg
Zinc 0.02 mg/L 2.0 mg/kg
Final
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Table 7.2.20-2. QC Acceptance Criteria for Method SW6020

Method Analyte Accuracy Precision Accuracy Precision
Water Water Soil Soil
(% R} (% RPD) (% R) {% RPD)
SW6020 | Aluminum 80-120 <15 80-120 <25
Antimony 80-120 <15 B80-120 <25
Arsenic B0-120 <15 80-120 <25
Barium B80-120 <15 80-120 <25
Bery!lium 80-120 <15 80-120 <25
Cadmium 80-120 <15 B0-120 £25
Chromium 80-120 515 80-120 <25
Cobalt B0-120 <15 80-120 <25
Copper 80-120 <15 B80-120 <25
Lead B0-120 <15 80-120 <25
Manganese 80-120 < 15 80-120 <25
Nickel B0-120 s15 B0-120 <25
Silver 80-120 <15 80-120 <25
Thallium 80-120 <15 80-120 <25
Zinc B0-120 <15 80-120 <25
Final
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Table 7.2.20-3. Summary of Calibration and QC Procedures for Method SW6020

Method Applicable QC Check Minimum Acceptance Corrective Flagglng
Parameter Frequency Criteria Action® Criteria
SW6020 ICP/MS MS tuning Prior to initial RSO <5% for all Retune Apply R to all results
Metals sample calibration and | analytes instrument then for all analytes for all
calibration reanalyze tuning || samples associated
verification solution with the MS tuning
Initial Daily initial Correlation Correct problem | Apply R to alt results
multipoint calibration prior | coefficient > then repeat initial | for specific
calibration to sample 0.895 for linear calibration analyte(s) for all
{minimum 3 analysis regression samples associated
standards and with the calibration
a blank)}
Calibration Before No analytes Correct problem Apply B to all results
blank beginning a detected > PQL then analyze for specific
sample run, calibration blank analyte(s) in all
after every 10 and previous 10 J samples associated
samples and at samples with the blank
end of the
analysis
sequence
Continuing Before All analyte(s) Cofrect problem Apply R to all results
calibration beginning a within +10% of then repeat for the specific
verification sampie run, expected value calibration and analyte(s) in all
{Instrument after every reanalyze all samples since the
Check 10 samples and samples since last acceptable
Standard) at the end of 1ast successful calibration
the analysis calibration
sequence
Demonstrate ~ | Cnce per QC acceptance Recalcufate Apply R to ali results
ability to analyst criteria, results; locate for ali sampias
generate Table 7.2.20-2 and fix problem analyzed by the
acceptable with system and analyst
accuracy and then rerun
precision using demonstration
four replicate for those
analyzes of a analytes that did
QC check not meet criteria
sample
SW6020 ICPMS Method blank One per No analytes Correct Apply B to all results
Metals analytical batch J detected > PQL problem reprep for the specific
and analyze analyte(s) in all

method blank
and all samples

samples in the

associated analytical
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Table 7.2.20-3. Summary of Calibration and QC Procedures for Method SW6020

Method Applicable QC Check Minimum Acceptance Corrective Flagging
Parameter Frequency Criteria Action" Criteria
interference At the Within +20% of Terminate Apply R to all results
check solution | beginning and expected value analysis; locate for specific
(ICS) end of an and correct analyte(s) in all
analytical run or problem; samples asscciated
twice during an reanalyze ICS; with the ICS
12 hour period, reanalyze all
whichever is affected samples
more frequent
LCS for the One LCS per QC acceptance Correct problem For specific
analyte analytical batch | criteria, reprep and analyte(s) in all
Table 7.2.20-2 analyze the LCS | samples in the
and all samples associated analytical
in the affected batch; if the LCS %R
AFCEE > UCL, appiy J to all
analytica! batch positive results if the
LCS %R < LCL,
apply J to all positive
results, apply R to all
non-detects
Dilution test Each new 1:4 dilution must | Perform post Apply J to all sample
sample matrix agree within digestion spike results if either of
+10% of the addition following exist: (1)
original new matrix check
determination not run (2) RPD
210%
Post digestion When dilution Recovery within Dilute the Apply J to all sample
spike addition test faiis 75-125% of sample, results (for same
expected results | reanalyze post matrix) for specific
digestion spike analyte(s) for all
addition samples associated
with the post
digestion spike
addition
SW6020 ICP/MS MS/MSD One MS/MSD QC acceptance none For the specific
Metals per every 20 Air | criteria, anatyte(s) in all
Force project Table 7.2.20-2 samples collected
samples per from the same site
matrix matrix as the parent,
apply M if, (1)%R for
MS or MSD > UCL
or (2)%R for MS or
MSD < LCL or
(3)MS/MSD RPD
>CL
internal Every sample 1S intensity Perforrm Apply R to all results
Standards within 30-120% corrective action | for specific
(ISs) of intensity of the | as described in analyte(s) in all
IS in the initial method samples associated
calibration SW6E020, section | with the IS.
83
) Final
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Table 7.2.20-3. Summary of Calibration and QC Procedures for Method SW6020

Method Applicable QC Check Minimum Acceptance Corrective FlagglnE
Parameter Frequency Criteria Action" Criteria
MDL study Every three Detection limits none Apply R to alt results
months established shall for the specific
be < the PQLs in analyte(s) in all
Table 7.2.20-1 sampies analyzed
Results none nene none Apply F to all results
reported between MDL and
between MDL PaL
and PQL

a. All corrective actions associated with AFCEE project work shall be documented, and all records
shall be maintained by the laboratory.

b. Flagging criteria are applied when acceptance criteria were not met and corrective action
was not successful or corrective action was not performed.
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7.2.21 Method SW7041-Graphite Furnace Atomic Absorption (Antimony)

GFAA is used to measure low concentrations of metals in water and soil samples.
The samples are extracted using method SW3005A or SW3050A, as appropriate.
Discrete aliquots of sample extract are deposited in a graphite tubé furnace in
microliter amounts. The graphite tube is heated resistively by an electrical current.
The sample solution 1s dried and charred to remove sample matrix components and
then atomized at temperatures sufficient to vaporize the antimony. Matrix
modification is used to eliminate interference effects and may also enhance the
vaporization efficiency and allow lower detection limits. PQLs for this analysis are
listed in Table 7.2.21-1. The calibration, QC, corrective action, and data flagging
requirements are given in Tables 7.2.21-2 and 7.2.21-3.

Final
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Table 7.2.21-1. PQLs for Method SW7041
Water Soll
Parameter/Method Analyte PQL Unit PQL Unit
SW3050A/SWT7041 (W) Antimony 0.005 mg/L 05 mg/kg
SW3050A/SW7041 (S)
Table 7.2,.21-2. QC Acceptance Criteria for Method SW7041
Accuracy Precision Accuracy Precision
Water Water Soil Soil
Method Analyte (% R) (% RPD) {% R) (% RPD)
SW7041 Antimeny 75-125 <15 75125 <15
Final
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Table 7.2.21-3. Summary of Calibration and QC Procedures for Method SW7041

Method Applicable QC Check Minimum Acceptance Corrective Flagglng
Parameter Frequency Criteria Action" Criteria
SW7041 Antimony Initial Daily initial Correlation Corract problem § Apply R to all results
multipgint calibration prior | coefficient > then repeat initial | for specific analyte
calibration to sample 0.955 for linear calibration for all samples
(rminimum 3 analysis regression associated with the
standards and calibration
a blank)
Second-source § Once per initial | Analyte within Correct problem Apply R to all results
calibration daily multipoint | +10% of then repeat initial | for specific analyte
check standard | calibration expected value calibration for all samples
associated with the
calibration
Calibration Once per initial  § No analyte Correct problem Apply B to all results
biank daily multipoint | detected > PQL then reanalyze for the specific
calibration calibration blank § analyte in ali
and a!l samples samples associated
associated with with the blank
blank
Continuing After every The analyte Correct problem [ Apply R to all results
calibration 10 samples and | within £20% of then repeat for the specific
verification at the end of expected value calibration and analyte in aff
the analysis reanalyze all samples since the
sequence samples since last acceptable
last successful calibration
calibration
Dernonstrate Once per QC acceptance Recaicuiate Apply R to all results
ability to analyst criteria, results, jocate for all samples
generate Table 7.2.21-2 and fix probiem analyzed by the
acceptable with systern and § analyst
accuracy and then rerun
precision using demonstration
four replicate for those
analyzes of a analytes that dig
QC check not meet criteria
sample
Method blank One per No analytes Correct problem | Apply B to all results
analytical batch | detected > PQL then reprep and for the specific
analyze method | analyte in al!
blank and all samples in the
samples associated analytical
processed with batch
the
contaminated
blank
SW7041 Antimony LCS for the One LCS per QC acceptance Correct problem J For specific analyte
analyte anaiytical batch | criteria, then reprep and in all samples in the

Table 7.2.21-2

associated analytical
batch; if the LCS %R
> UCL, apply J to all
positive results if the
LCS %R < LCL,
apply J to all positive
results, apply R to a!l
non-detects

analyze the LTS
and all samples
in the affected
AFCEE
analytical batch
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Table 7.2.21-3. Summary of Calibration and QC Procedures for Method SW7041
Method Applicable QC Check Minimum Acceptance Corrective Flagglng
Parameter Fraquency Criteria Action® Criteria

New matrix Each new Five times Perform Apply J to all sample

check; five-fold § sampie matrix dilution sampie recovery test resuits if either of

dilution test result must be following exist: (1}

+10% of the new matrix check
undiluted sample not run (2} RPD
result 210%

Recovery test When new Recovery within Run all samples | Apply J to all sample
matrix check 85-115% of by the method of ] resuits (for same
failg expected results { standard matrix} in which

addition method of standard
addition was not run
when recovery
outside of B5-115%
range
SW7041 Antimony MS/MSD Gne MS/MSD QL acceptance nene For the specific
per every 20 Air | criteria, analyte in all
Farce project Table 7.2.21-2 samples collected
sampies per from the same site
matrix matrix as the parent,
apply M if: {1)%R for
MS or MSD > UCL
or {2)%R for MS or
MSD < LCL or
(3IIMSMSD RPD
>GL
MDL study Once per year Detection limits none Apply R to all resuits
established shall for the specific
be < the PQLs in analyte in all
Table 7.2.21-1 samples analyzed

Results none none none Apply F to all results

reported between MDL and

between MDL PQL

and PQL

a. All corrective actions associated with AFCEE project work shali be documented, and all records
shall be maintained by the laboratory.

b. Flagging criteria are applied when acceptance criteria were not met and corrective action
was not successful or corrective action was not performed.
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7.2.22 Method SW7060A—Graphite Furnace Atomic Absorption (Arsenic)

GFAA is used to measure low concentrations of metals in water and soil samples. The
samples are extracted using procedures described in the method or SW30504, as
appropriate. Discrete aliquots of sample extract are deposited in a graphite tube
furnace in microliter amounts. The graphite tube is heated resistively by an electrical
current. The sample solution is dried and charred to remove sample matrix
components and then atomized at temperatures sufficient to vaporize the arsenic.
Matrix modification is used to eliminate interference effects and may also enhance the
vaporization efficiency and allow lower detection limits. PQLs for this analysis are
listed in Table 7.2.22-1. The calibration, QC, corrective action, and data flagging
requirements are given in Tables 7.2.22-2 and 7.2.22-3.

Final
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Table 7.2.22-1. PQLs for Method SW7060A
Water Soil
Parameter/Method Analyte PQL Unit PQL Unit
SW7050A (W) Arsenic 0.005 | mag/L 0.5 mg/kg
SW3050A/SW7060A (S)

Table 7.2.22-2. QC Acceptance Criteria for Method SW7060A

Method Analyte Accuracy Precision Accuracy Precision
Water Water Soil Soil
(% R) (% RPD) (% R) {% RPD)
SW7060A Arsenic 74-120 <15 74-120 <15
Final
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Table 7.2.22-3. Summary of Calibration and QC Procedures for Method SW7060A

Method Applicable QC Check Minimum Acceptance Corrective F[agginE
Paramaeter Freguancy Criteria Action® Criteria
SW7060A § Arsenic Initial Daily initial Correlation Correct problem | Apply R to all results
multipoint calibration prior | coefficient 2 then repeat initial | for specific analyte
calibration to sample 0.995 for linear calibration for all samples
(minimum 3 analysis regression associated with the
standards and calibration
a blank)
Second-source | Once perinitial § Analyte within Correct problem | Apply R to all results
calibration daily multipoint | £10% of then repeat initial | for specific analyte
check standard | calibration expected value calibration for all samples
associated with the
calibration
Calibration Once per initial | No analyte Correct problem | Appiy B to all resuits
blank daily multipoint | detected > PQL then reanalyze for the specific
calibration calibration blank | analyte in all
and all samples samples associated
associated with with the blank
biank
Continuing After every The analyte Correct problem Apply R to all results
calibration 10 samples and | within +20% of then repeat for the specific
verification at the end of expected value calibration and analyte in all
the analysis reanalyze all samples since the
sequence samples since last acceptable
last successfu! calibration
calibration
Demonstrate Once per QC acceptance Recaiculate Apply R to all results
ability to analyst criteria, results; locate for all samples
generate Table 7.2.22-2 and fix probiem analyzed by the
acceptable with system and { analyst
accuracy and then rerun
precision using demonstration
four replicate for those
analyzes of a analytes that did
QC check not meet criteria
sample
Method blank One per No anatytes Correct problem | Apply B to all results
analytical batch | deiected > PQL then reprep and for the specific
analyze method analyte in all
blank and all samgples in the
samples associated anaiytical
processed with batch
the
contaminated
blank
SW7060A Arsenic LCS for the Cne LCS per QC acceptance Correct problem For specific analyte
analyte analytical batch | criteria, then reprep and in all samples in the

Table 7.2.22-2

analyze the LCS
and ail samples
in the affected
AFCEE
anaiytical tratch

associated analytical
batch; if the {CS %R
> UCL, apply J to all
positive results if the
LCS %R < LCL,
apply J to all positive
results. apply R to all
non-detects
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Table 7.2.22-3. Summary of Calibration and QC Procedures for Method SW7060A
Method Applicable QC Chack Minimum Acceptance Corrective Flagglne
Parameter Frequency Criteria Action® Criteria

New matrix Each new Five times Perform Apply J to all sample

check; five-fold | sample matrix dilution sample recovery test results if either of

dilution test result must be foliowing exist: (1)

+10% of the new matrix check
undiluted sample not run (2} RPD
result 210%

Recovery test When new Récovery within Run all samples Apply J to all sample
matrix check 85-115% of by the method of | results {for same
fails expected results |} standard matrix} in which

addition method of standard
addition was not run
when recovery
outside of 85-115%
range
SW7060A | Arsenic MS/MSD One MS/MSD QC acceptance ncne For the specific
per every 20 Air | criteria, analyte in all
Force project Table 7.2.22-2 samples collected
samples per from the same site
matrix matrix as the parent,
apply M if; (1)%R for
MS or MSD > UCL
or (2)%R for MS or
MSD < LCL or
(3)MS/MSD RPD
>CL
MDL study Once per year Detection limits none Apply R to all results
established shall for the specific
be < the PQLls in analyte in all
Table 7.2.22-1 sampies anaiyzed

Results none none none Apply F to all results

reported between MDL and

between MDL PQL
and PQL

a. All corrective actions associated with AFCEE project work shall be documented, and all records
shall be maintained by the laboratory.

b. Flagging criteria are applied when acceptance criteria were not met and corrective action
was not successful or corrective action was not performed. '
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7.2.23 Method SW7131A—Graphite Furnace Atomic Absorption (Cadmium)

GFAA is used to measure low concentrations of metals in water and soil samples. The
samples are extracted using method SW3020A or SW3050A, as appropriate. Discrete
aliquots of sample extract are deposited in a graphite tube furnace in microliter
amounts. The graphite tube is heated resistively by an electrical current. The sample
solution is dried and charred to remove sample matrix components and then atomized
at temperatures sufficient to vaporize the Cadmium. Matrix modification is used to
eliminate interference effects and may also enhance the vaporization efficiency and
allow lower detection limits. PQLs for this analyzes are listed in Table 7.2.23-1. The
calibration, QC, corrective action, and data flagging requirements are given in Tables
7.2.23-2 and 7.2.23-3.

Finai
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Table 7.2.23-1. PQLs for Method SW7131A
Water Soil
Parameter/Method Analyte PaL Unit PQL Unit
SW3020A/SWT131A (W) Cadmiym 0.001 | mgiL 0.1 mg/kg
SW3050A/SWT7131A (S}

Table 7.2.23-2. QC Acceptance Criteria for Method SW7131A

Accuracy Precision Accuracy Precision
Water Water Soil Soil
Mathod Analyte (% R) (% RPD) (% R) (% RPD}
SW7131A Cadmium 80-122 <15 80-122 <15
Final
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Table 7.2.23-3. Summary of Calibration and QC Procedures for Method SW7131A

Method Applicable QC Check Minimum Acceptance Corrective Flagg!ng
Paramater Frequency Criteria Action® Criteria
SW7131A § Cadmium tnitial Daily initial Correlation Correct problem | Apply R to al} results
multipoint calibration prior | coefficient = then repeat initial | for specific analyte
calibration to sample 0.995 for linear calibration for all samples
(minimuym 3 analysis regression associated with the
standards and calibration
a blank)
Second-source | Once perinitial § Analyte within Correct problem § Apply R to all results
calibration daily multipoint § +10% of then repeat initial || for specific analyte
check standard | calibration expected value calibration for all samples
associated with the
calibration
Calibration Once perinitial | No analyte Correct problem | Apply B to ali resuits
biank daily multipoint § detected > PQL then reanalyze for the specific
calibration calibration blank analyte in ail
and all sampies samples associated
associated with with the blank
blank
Continuing After every The analyte Correct problem | Apply R to all results
calibration 10 samples and { within +20% of then repeat for the specific
verification at the end of expected value calibration and analyte in all
the analysis reanalyze al! samples since the
sequence sampiles since last acceptable
last successful calibration
calibration
Demonstrate Once per QC acceptance Recalculate Apply R to all results
ability to analyst criteria, results; locate for all samples
generate Table 7.2.23-2 and fix problem analyzed by the
acceptable with system and | analyst
accuracy ang then rerun
precision using demonstration
four replicate for those
analyzes of a analytes that did
QC check not meet critena
sample
Method blank One per No analytes Correct problem Apply B to all results
analytical batch § detected > PQL then reprep and for the specific
analyze method analyte in all
blank and all samples in the
samples associated analiytical
processed with batch
the
contaminated
blank
SW7131A | Cadmium LCS for the One LCS per QC acceptance Correct problem For specific analyte
analyte analytical batch [ criteria, then reprep and in all samples in the

Tabie 7.2.23-2

analyze the LCS
and all samples
in the affected
AFCEE
analytical batch

associated analytical
batch; ifthe LCS %R
> UCL, apply Jto all
positive results if the
LCS %R < LCL,
apply J to all positive
results, apply R to all
non-detects
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Table 7.2.23-3. Summary of Calibration and QC Procedures for Method SW7131A
Method Applicable QC Check Minimum Acceptance Corrective Flagging
Parameter Frequency Criteria Action" Criteria

New matrix Each new Five times Perform o Apply J to all sample

check; five-fold § sample matrix dilution sample recovery test results if either of

dilution test result must be following exist: (1)

+10% of the new matrix check
undiluted sample not run (2) RPD
result =10%

Recovery test When new Recovery within Run alt samples Apply J to all sample
matrix check 85-115% of by the method of | results (for same
fails expected resufts | standard matrix) in which

addition method of standard
addition was not run
when recovery
outside of B5-115%
range -
SW7131A | Cadmium MS/MSD One MS/MSD QC acceptance none For the specific
per every 20 Air | cnteria, analyte in all
Force project Table 7.2.23-2 samples collected
samples per from the same site
matrix matrix as the parent,
apply M if; (1)%R for
MS or MSD > UCL
or (2)%R for MS or
MSD < LCLor
(3)MS/MSD RPD
>CL
MDL study Once per year Detection limits nene Apply R to all resuits
established shall for the specific
be < the PQLs in analyte in all
Table 7.2.23-1 samples analyzed

Results none none none Apply F to all resuits

reported between MDL and

between MDL PQL

and PQL

a. All corrective actions associated with AFCEE project work shall be documented, and all records
shall be maintained by the laboratory.

b. Flagging criteria are applied when acceptance criteria were not met and corrective action
was not successful or corrective action was not performed.
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7.2.24 Method SW7191-Graphite Furnace Atomic Absorption (Chromium)

GFAA is used to measure low concentrations of metals in water and soil samples. The
samples are extracted using method SW3020A or SW3050A, as appropriate. Discrete
aliquots of sample extract are deposited in a graphite tube furnace in microliter
amounts. The graphite tube is heated resistively by an electrical current. The sample
solution is dried and charred to remove sample matrix components and then atomized
at temperatures sufficient to vaporize the Chromium. Matrix modification is used to
eliminate interference effects and may also enhance the vaporization efficiency and
allow lower detection limits. PQLs for this analyzes are listed in Table 7.2.24-1. The
calibration, QC, corrective action, and data flagging requirements are given in Tables

7.2.24-2 and 7.2.24-3.
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Table 7.2.24-1. PQLs for Method SW7191
Water Soil
Parameter/Method Analyte PQL Unit PQL Unit
SW3020A/SW7181 (W) Chromium 0.005] mgrL 05§ mgrkg
SW3050A/5W7191 (5}

Table 7.2.24-2. QC Acceptance Criteria for Method SW7191

Accuracy Precision Accuracy Precision
Water Water Soil Soil
Method Anaiyte (% R) {% RPD) (% R) (% RPD)
SW7191 Chromium 80-121 £15 80-121 <15
Final
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Table 7.2.24-3. Summary of Calibration and QC Procedures for Method SW7191

Method Applicable QC Check Minimum Acceptance Cormrective Flagging
Paramaeter Frequency Criteria Action® Criteria
SW7 191 Chromium Initial Daily initiat Correlation Correct prablem § Apply R to all resulis
muitipoint calibration prior | coefficient 2 then repeat initial | for spacific anatyte
calibration to sample 0.995 for finear calibration for all samples
(minimum 3 analysis regression associated with the
standards and calibration
a biank)
Second-source | Once per initial | Analyte within Correct problem | Apply R to all results
calibration daily muftipoint ] +10% of then repeat initial | for specific analyte
check standard | calibration expected value calibration for all samples
associated with the
calibration
Calibration Once per initial | No analyte Correct preblem | Apply B to all results
blank daily multipoint | detected > PQL | then reanalyze for the specific
calibration calibration blank § analyte in all
and all samples samples associated
associated with with the blank
blank
Continuing After every The analyte Correct probiem Apply R to all results
calibration 10 sampies and | within £20% of then repeat for the specific
verification at the end of expected value calibration and analyte in al